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Identification  Number: 
Name  of  Dam: 
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County  and  State: 
Stream: 

Date  of  Inspection: 


VT00062 

Miles  Pond  Dam 
Concord 

Essex,  Ver  ont 
Miles  Pond  Brook 
September  30,  1980 


Miles  Pond  Dam  is  an  earth  embankment  with  a  concrete  outlet  structure 
and  emergency  spillway  approximately  in  the  center  of  the  dam.  The  dam  is  19 
feet  high  and  is  approximately  400  feet  long.  Presently  the  dam  serves  to 
raise  a  natural  impoundment  of  water  for  recreational  use.  The  appurtenant 
works  consist  of  a  stop  log  chute  spillway,  an  emergency  spillway,  and  a 
concrete  discharge  culvert  downstream  of  the  dam.  Engineering  data  pertinent 
to  the  original  construction  of  the  dam  is  nonexistent.  Available  engineering 
data  was  limited  to  design  drawings,  inspection  reports  and  various  records 
pertaining  to  the  1969  reconstruction.  No  record  plans  were  available. 
Consequently,  emphasis  was  placed  on  the  findings  of  the  visual  inspection. 

Based  upon  the  visual  inspection,  the  dam  Is  judged  to  be  In  good 
condition.  Houever,  due  to  the  hydraulic  inadequacy  of  the  emergency  spillway 
the  overall  condition  is  judged  to  be  fair.  The  inspection  did  reveal  potential 
structure  problems,  such  as,  broken  and  cracked  joints  of  the  granite  block 
emergency  s,  illway  and  concrete  erosion  of  the  discharge  culvert. 

In  accordance  with  the  Corps  of  Engineers'  guidelines  for  the  Intermediate 
size  and  High  hazard  classification  of  the  dam,  the  test  flood  should  be 
equivalent  to  the  Probable  Maximum  Flood  (PMF).  The  peak  inflow  of  the  PMF 
to  the  reservoir  is  12,035  cubic  feet  per  second  (cfs)  and  the  peak  outflow, 
with  the  stop  logs  at  the  elevation  of  98.5  (normal  operation  level),  is 
11,270  cfs.  The  dam  will  be  overtopped  by  3.4  feet  during  the  PMF.  With 
water  at  the  crest  of  the  dam,  the  apacity  of  the  spillways  is  2,160  cfs, 
which  is  equivalent  to  19%  of  the  routed  test  flood  outflow. 

The  owner  should  engage  a  qualified,  registered  engineer  to  perform  a 
detailed  hydrologic-hydraulic  investig  tion  to  assess  further  the  potential 
of  overtopping  the  dam  and  the  need  for  the  means  to  Increase  the  project 
discharge  capacity. 

The  following  remedial  measures  should  be  implemented  by  the  owner  under 
the  direction  of  a  qualified  registered  engineer:  develop  formal  surveillance 
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and  downstream  warning  plans;  and  institute  a  program  of  annual  technical 
inspection. 

The  recommendations  and  remedial  measures  are  described  in  detail  in 
Section  7.  They  should  be  addressed  within  one  year  after  receipt  of  the 
Phase  I  Inspection  Report  by  the  owner. 

Very  truly  yours, 

DuBois  S  King,  Inc. 


Project  Manager 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 

Copies  of  these  Guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  investigation 
is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life 
or  property.  The  assessment  of  the  general  condition  of  the  dam  is  based 
upon  available  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended  to  identify  any  need 
for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the  time 
of  inspection  along  with  data  available  to  the  inspection  team.  In  cases 
where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes  the  normal  load 
on  the  structure  and  may  obscure  certain  conditions  which  might  otherwise  be 
detectable  if  inspected  under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolutionary 
in  nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of  the 
dam  will  continue  to  represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  Flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for 
the  region  (greatest  reasonably-possible  storm  runoff),  or  fractions  thereof. 
Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a 
spillway  will  not  pass  the  test  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  test  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining  the  need  for 
more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  condition  and  the  downstream  damage  potential. 

The  Phase  I  investigation  does  not  include  an  assessment  of  the  need  for 
fences,  gates,  no-trespassing  signs,  repairs  to  existing  fences  and  railings 
and  other  items  which  may  be  needed  to  minimize  trespass  and  provide  greater 
security  for  the  facility  and  safety  to  the  public.  An  evaluation  of  the 
project  for  compliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 
MILES  POND  DAM 

SECTION  1 

PROJECT  INFORMATION 


I. 1  General 

a.  Authority.  Public  Law  92-367,  August  8,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  National 
Program  of  Dam  Inspection  throughout  the  United  States.  The  New  England 
Division  of  the  Corps  of  Engineers  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  within  the  New  England  Region.  DuBois  & 
King,  Inc.,  has  been  retained  by  the  New  England  Division  to  inspect  and 
report  on  selected  dams  in  the  State  of  Vermont.  Authorization  and  notice 
to  proceed  were  issued  to  DuBois  &  King,  Inc.,  under  a  letter  of  September 

II,  1980  from  Max  B.  Scheider,  Colonel,  Corps  of  Engineers.  Contract  No. 
DACW33-80-C-0003  has  been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose  of  Inspection 

(1)  To  perform  technical  inspection  and  evaluation  of  non-federal  dams 
to  identify  conditions  which  threaten  the  public  safety  and  thus  permit 
correction  in  a  timely  manner  by  non-federal  interests. 

(2)  To  encourage  and  prepare  the  states  to  quickly  initiate  effective 
dam  safety  programs  for  non-federal  dams. 

(3)  To  update,  verify  and  complete  the  National  Inventory  of  Dams. 


1 .2  Description  of  Project 

a.  Location.  Miles  Pond  Dam  is  located  in  the  Town  of  Concord,  Essex 
County,  Vermont.  The  dam  is  located  on  Miles  Pond  Brook,  approximately  4.2 
miles  upstream  of  its  confluence  with  the  Connecticut  River.  The  dam  is 
shown  on  the  7.5  minute  U.S.G.S.  quadrangle  for  Miles  Pond,  Vermont  -  New 
Hampshire,  with  coordinates  approximately  71°  47. 7‘  west  longitude,  44° 

26.7'  north  latitude.  The  location  of  Miles  Pond  Dam  is  shown  on  the  loca¬ 
tion  map  immediately  preceding  this  page. 

b.  Description  of  Dam  and  Appurtenances.  Miles  Pond  Dam  is  an  earth 
embankment  with  a  concrete  cutoff  wall  at  the  outlet  structure  and  emergency 
spillway  approximately  located  in  the  center  of  the  dam.  The  earth  embankment 
top  width  varies,  with  a  minimum  of  10  feet.  The  side  slopes  also  vary  with 

a  maximum  slope  of  3  horizontal  to  1  vertical  to  a  level  grade.  The  dam  is 
approximate’ <•  400  feet  long  and  19  feet  high  as  measured  from  the  invert  of 
the  discha  „  culvert  to  the  top  of  the  dam.  The  finished  grade  downstream 
of  the  dam  is  approximately  10  feet  below  the  top  of  the  dan  at  elevation 
92.0  feet.  The  concrete  cutoff  wall  section  of  the  dam  is  approximately  125 
feet  long.  The  crest  of  the  embankment  varies  in  elevation  from  101.3  to 
102.5  feet.* 

*N0TE :  All  elevations  are  based  on  an  assumed  elevation  of  102.5,  taken 
from  the  left  corner  of  the  concrete  cutoff  wall. 
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The  outlet  structure  consist  of  a  principal  spillway  and  an  emergency 
spillway.  The  principal  spil’way  is  a  stop  log  chuted  structure  with  two 
4.3  foot  wide  openings.  The  sill  elevation  of  the  two  openings  is  92.0 
feet.  With  the  stop  logs  in  place  the  elevation  of  the  outlets  is  98.5 
feet.  The  concrete  chute  spillway  discharges  into  a  concrete  box  culvert, 

6.1  feet  high  by  5.2  feet  wide  and  280  feet  long  which  in  turn  discharges 
into  the  natural  outlet  stream. 

The  emergency  spillway,  which  is  adjacent  to  the  principal  spillway, 
has  a  12-inch  wide  sill,  90  feet  long  at  elevation  99.0  feet.  The  downstream 
slope  of  the  emergency  spillway  is  lined  with  grouted  granite  blocks.  At 
the  base  of  the  slope  is  side  channel  which  diverts  the  overflow  into  the 
same  concrete  box  culvert.  The  side  channel  also  acts  as  an  energy  dissipator 
for  discharges  in  excess  of  the  box  culvert  capacity  which  then  flow  down  a 
grassed  waterway  before  entering  the  natural  outlet  channel. 

c.  Size  Classification.  Miles  Pond  Dam  is  19  feet  high  and  has  a 
storage  volume  of  2,200  acre-feet  of  water.  In  accordance  with  Article 

2.1.1  of  the  Recommended  Guidelines  for  Safety  Inspection  of  Dams,  the  dam 
is  Intermediate  in  size  based  upon  its  storage  capacity  which  is  greater 
than  1,000  acre- feet  but  less  than  50,000  acre- feet. 

d.  Hazard  Classification.  The  dam  has  a  hazard  classification  of  High 
based  upon  its  potential  for  damage.  Development  downstream  of  Miles  Pond 
Dam  along  Miles  Pond  Brook  is  confined  to  the  small  rural  settlement  of  East 
Concord.  As  the  computed  breach  flood  wave  approaches  East  Concord  approximately 
2.8  miles  downstream  it  will  be  at  a  stage  of  9  to  11  feet  above  the  streambed 

at  a  discharge  of^8,400  cfs.  Appreciable  damage  could  occur  and  it  is 
possible  that  more  than  a  few  lives  may  be  lost  in  areas  of  East  Concord 
where  3  to  5  housing  units  are  6  to  8  feet  above  the  streambed.  Before  the 
flood  wave  reaches  East  Concord,  traveling  down  Miles  Pond  Brook,  the  wave 
inundates  two  railroad  crossings  owned  by  Maine  -  Central.  The  flood  wave 
overtops  each  railroad  bridge  by  approximately  3  feet.  The  Maine  -  Central 
Railroad  Co.,  Mountain  Division,  is  used  to  ship  freight,  averaging  1.8 
billion  gross  tons  of  freight  per  year. 

e.  Ownership.  The  dam  is  owned  by  the  State  of  Vermont,  Department  of 
Water  Resources,  Montpelier,  Vermont  05062.  Contact  Mr.  A.  Peter  Barranco, 

State  Dam  Safety  Engineer,  (802)  828-2261. 

f.  Operator.  The  dam  is  operated  and  maintained  by  the  State  of 
Vermont,  Department  of  Water  Resources,  Montpelier,  Vermont  05062.  Contact 
Mr.  A.  Peter  Barranco,  State  Dam  Safety  Engineer,  (802)  828-2261. 

g.  Purpose.  The  purpose  of  this  dam  is  primarily  to  create  an  impound¬ 
ment  of  water  for  recreational  use. 

h.  Design  and  Construction  History.  Based  on  records  available  at  the 
State  of  Vermont  Department  of  Water  Resources,  prior  to  1968  the  Miles  Pond 
Dam  was  owned  by  Miles  Pond  Wood  Product,  Inc.  The  date  of  construction  of 
the  original  dam  is  not  known.  The  State  of  Vermont  Department  of  Water 
Resources  acquired  ownership  in  1968.  In  1969,  under  the  direction  of  The 
State  of  Vermont  Department  of  Water  Resources,  DuBois  &  King,  Inc.  of 
Randolph,  Vermont  redesigned  the  Miles  Pond  outlet  structure. 


2 


l 


i 


In  1970  after  reconstruction  of  the  outlet  structure  was  completed,  subsidence 
occurred  in  the  emergency  spillway  basin  (see  photographs  of  failure  in 
Appendix  B).  The  emergency  spillway  was  repaired  by  securing  the  placement 
of  the  granite  blocks  by  grouting. 


i.  Normal  Operating  Procedure  Miles  Pond  Dam  is  maintained  for  recrea¬ 
tional  purposes.  The  normal  water  surface  elevation  to  be  maintained  in 
Miles  Pond  is  98.5  feet,  except  during  the  period  of  October  15  through  May 
15,  the  winter  level  is  1.5  to  2  feet  below  the  normal  water  surface  elevation 
of  98.5. 


1.3  Pertinent  Data 


a.  Drainage  Area.  The  drainage  basin  of  Miles  Pond  Dam  has  an  area  of 
6.7  square  miles.  The  land  is  mostly  forested  and  the  terrain  is  mountainous. 
The  elevations  range  from  2690  feet  at  the  top  of  Miles  Mountain  to  1027 

feet  which  is  the  elevation  of  Miles  Pond  based  on  the  U.S.G.S.  7.5  minute 
quadrangle  map.  The  basin  is  sparsely  populated  with  the  major  development 
occuring  on  approximately  30  percent  of  the  Miles  Pond  shoreline.  The 
maximum  lake  area  represents  approximately  5  percent  of  the  total  drainage 
area.  The  predominant  soils  in  the  watershed  are  Peru-Marlow  and  Lyman- 
Marlow-Peru  associations. 

b.  Discharge  at  the  Dam  Site. 

(1)  Outlet  Works.  The  principal  spillway  is  a  stop  log  chute 
structure  which  is  located  in  the  center  of  the  earth  embankment. 
The  stop  log  chute  structure  has  two  4.3  foot  wide  opeinings,  as 
shown  on  page  3  of  4  in  Appendix  B  and  in  Photo  #8  in  Appendix  C. 

The  crest  elevation  of  the  stop  log  structure  is  92.0  feet,  which 
is  approximately  10  feet  below  the  crest  of  the  dam.  The  stop  log 
structure  is  the  entrance  to  a  concrete  chute  spillway  which 
discharges  into  a  concrete  box  culvert  6.1  feet  high  x  5.2  feet 
wide. 


The  maximum  capacity  of  the  stop  log  chute  spillway  (Crest 
elevation  92.0)  is  550  cfs,  with  the  water  surface  at  the  emergency 
spillway  crest  (elevation  99).  However,  under  normal  operating 
conditions  (refer  to  Sections  1.2[i]  and  2.3)  the  maximum  capacity 
of  the  stop  log  chute  spillway  was  calculated  to  be  11  cfs  based 
upon  the  stop  logs  at  elevation  98.5  feet. 


(2)  Maximum  Known  Flood.  No  records  were  available  of  past 
flooding  at  the  site. 

(3)  Spillway  Capacity  at  Top  of  Dam.  The  emergency  spillway 

is  a  12  inch  wide  concrete  sill,  90  feet  long  at  an  elevation  of 
99.0.  When  the  water  surface  elevation  is  at  the  top  of  dam, 
elevation  102.4  feet,  the  emergency  spillway  will  discharge  1,920 
cfs  and  the  principal  spillway  will  discharge  240  cfs,  with  stop 
logs  at  elevation  98.5,  for  a  total  capacity  of  2,160  cfs.  This 
represents  the  total  project  discharge  at  the  top  of  the  dam. 

This  total  project  discharge  is  equivalent  to  19  percent  of  the 
routed  test  flood  outflow. 
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(4)  Spillway  Capacity  at  Test  Flood  Elevation.  The  full  PMF 
teit  flood  inflow  for  the  6.7  square  miles  is  12,035  cfs.  The 
surcharge  storage  of  2,970  acre-feet  will  attenuate  the  peak 
outflow  to  11,270  cfs  at  an  elevation  of  105.8  feet;  this  represents 
an  overtopping  of  the  dam  by  3.4  feet.  The  principal  spillway  at 
elevation  98.5  will  discharge  620  cfs  while  the  emergency  spillway 
discharges  5,430  cfs,  for  a  total  discharge  of  6,050  cfs  or  54%  of 
the  routed  test  flood  outflow  11,270  cfs. 


(5)  Total  Project  Discharge.  The  total  project  discharge  at 
the  top  of  dam  is  2,160  cfs  at  elevation  102.4.  During  the  test 
flood  when  the  inflow  is  12,035  cfs,  the  total  project  will 
discharge  11,270  cfs  at  elevation  105.8. 


c.  Elevation  (feet) 


(1) 

Steambed  at  toe  of  dam 

83.1 

(2) 

Bottom  of  cutoff 

N/A 

(3) 

Maximum 

N/A 

(4) 

Recreational  pool 

98.5 

(5) 

Full  flood  control  pool 

N/A 

(6) 

Principal  spillway  crest 

92.0 

(7) 

Emergency  spillway  crest 

99.0 

(8) 

Design  surcharge  (Original  Design) 

Not  Known 

(9) 

Top  of  dam 

102.4 

(10)  Test  flood  design  surcharge 

105.8 

Reservoir  Length  (feet) 

(1) 

Normal  pool  el.  98.5 

6200 

(2) 

Flood  control  pool 

N/A 

(3) 

Emergency  crest  pool  el.  99.0 

6200 

(4) 

Top  of  dam  el.  102.4 

6400 

(5) 

Test  flood  pool  el.  105.8 

6500 
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e.  Storage  (acre-feet) 


(1) 

Normal  pool 

1370 

(2) 

Flood  control  pool 

N/A 

(3) 

Emergency  spillway  crest  pool 

1500 

(4) 

Top  of  dam 

2200 

(5) 

Test  flood  pool 

2970 

Reservoir  Surface  (acres) 

(1) 

Normal  pool 

210 

(2) 

Flood-control  pool 

N/A 

(3) 

Emergency  spillway  crest  (pool) 

210 

(4) 

Top  of  dam  pool 

216 

(5) 

Test  flood  pool 

220 

Dam 

(1) 

Type 

Earth  Embankment 

(2) 

Length 

400  feet 

(3) 

Height 

19  feet 

(4) 

Top  Width 

10  foot  minimum 

(5) 

Side  Slopes 

Upstream 

Downstream 

Level  to  3:1 

Level  to  3:1 

(6) 

Zoning 

No  Zoning 

indicated  on  design 
drawings 

(7) 

Impervious  core 

Thin  layer  of 

"imp.  fill"  of 
undesignated  thicknesss 
beneath  riprap  on 
upstream  slope, 
according  to  design 
drawings. 
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(8) 


l 


I  < 


Cutoff 

(9)  Grout  curtain 

h.  Diversion  and  Regulating  Tunnel 

Not  applicable. 

i .  Emergency  Spill  way 

(1)  Type 

(2)  Length  of  weir 

(3)  Crest  elevation 

(4)  Gate 

(5)  Upstream  Channel 

(6)  Downstream  Channel 

j.  Regulating  Outlets 

(1)  Invert 

(2)  Length  of  Weir 

(3)  Description 


(4)  Control  Mechanism 


1-foot  thick 
concrete  cutoff  wall 
(see  drawings  Appendix 
8,  Figures  3  and  4) 

None  shown  on 
design  drawings 


Concrete  overflow 
in  center  of  dam 

90  feet 

El.  99.0 

N/A 

N/A 

Grouted  granite 
block  basin  and 
grassed  waterway 


El.  92.0 

(2)  -  4.3  feet 

Stop  log  structure  with  (2) 

4.3  foot  openings  which 
discharges  into  chute  spillway 
which  discharges  into  concrete 
box  culvert  6.1  feet  high  x 
5.2  feet  wide.  Crest  elevation 
can  vary  from  92.0  feet  to 
99.0  feet,  which  is  crest  of 
emergency  spillway 

Stop  logs  in 
inlet  structure 
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SECTION  2 
ENGINEERING  DATA 

2.1  Design. 

No  design  information  for  the  original  dam  is  available. 

For  the  1969  reconstruction  of  Miles  Pond  Dam  there  was  no  design 
stability  analysis  performed  for  the  dam  and  appurtenances.  However,  orig¬ 
inal  design  drawings,  preliminary  design  hydrologic  information  and  an 
executed  copy  of  the  contract  and  specifications  are  available  for  the  1969 
reconstruction  of  Miles  Pond  Dam  and  are  on  file  at  DuBois  &  King,  Inc., 
Randolph,  Vermont  05060.  (See  Appendix  B) 


2.2  Construction  Data. 

No  information  is  available  concerning  the  original  construction  of 
the  dam.  No  as-built  plans  are  available  for  the  1969  reconstruction 
project  of  Miles  Pond  Dam.  However,  a  significant  amount  of  information 
concerning  the  1969  reconstruction  is  available,  such  as,  weekly  inspection 
reports,  miscellaneous  design  notes,  construction  photographs,  reports  on 
concrete  aggregates,  tests  results  of  concrete  poured,  and  miscellaneous 
survey  notes  for  the  construction  site. 


2.3  Operation. 

No  operating  manual  exists  for  Miles  Pond  Dam.  Rules  and  regulations 
governing  the  water  surface  elevations  of  Miles  Pond  are  implemented  by  the 
State  of  Vermont,  Department  of  Water  Resources.  (See  Appendix  B)  These 
regulations  state  that  the  water  surface  elevation  shall  be  maintained  at 
98.5,  assumed  datum,  except  during  the  period  October  15  to  May  15  when  the 
winter  level  of  1.5  to  2  feet  below  the  established  level  is  authorized. 


2.4  Evaluation 


a.  Availability.  While  no  information  is  available  on  the  design  of 
the  original  Miles  Pond  Dam,  a  significant  amount  of  information  is  available 
concerning  the  1969  reconstruction.  For  the  1969  reconstruction  of  Miles 
Pond  Dam,  information  such  as  weekly  inspection  reports,  miscellaneous 
design  notes,  and  a  set  of  executed  contracts,  plans  and  specifications  are 
available  from  the  State  of  Vermont  Department  of  Water  Resources,  State 
Office  Building,  Montpelier,  Vermont  05062.  This  agency  also  has  in  its 
files,  copies  of  inspection  reports.  (See  Appendix  B).  Weekly  inspection 
reports,  miscellaneous  design  notes,  a  set  of  executed  contracts  and  spec¬ 
ifications  and  the  original  design  plans  of  the  1969  reconstruction  of 
Miles  Pond  Dam  are  also  on  file  at  DuBois  &  King,  Inc.,  Randolph,  Vermont 
05060. 


b.  Adequacy.  The  lack  of  actual  as-built  drawings  and  engineering 
data  did  not  allow  for  definitive  review.  Technical  data  pertaining  to  the 
construction  of  the  dam  such  as,  type  of  materials  used,  and  soils  gradation 
and  compaction  were  recorded  randomly,  due  to  the  fact  that  full-time 
resident  inspection  was  not  provided.  Consequently,  emphasis  was  placed 
upon  the  findings  of  the  visual  inspection  and  sound  engineering  judgment. 

c.  Validity.  The  original  design  drawings  concerning  the  reconstruction 
of  the  dam  in  1969  do  not  appear  to  be  completely  accurate.  Changes  such 

as  alignment  of  the  left  concrete  abutment  and  small  discrepencies  in 
elevations  are  evident.  These  changes  probably  occurred  during  construction. 


SECTION  3 
VISUAL  INSPECTION 


3.1  Findings 

a.  General .  The  field  inspection  of  Miles  Pond  Dan  was  performed  on 
September  30,  1980.  The  weather  was  overcast  and  cool  with  temperature 
near  60°F.  The  inspection  team  included  personnel  from  DuBois  &  King, 

Inc.,  Geotechnical  Engineers,  Inc.,  and  Knight  Consulting  Engineers,  Inc. 

A  copy  of  the  inspection  checklist  as  completed  during  the  field  inspection 
is  included  as  Appendix  A.  At  the  time  of  the  inspection,  the  water  surface 
elevation  was  at  98.5. 

b.  Dam.  The  dam  is  an  earth  embankment  with  the  outlet  structure 
located  in  the  center  of  the  dam  (Photo  1).  The  embankment  section  between 
the  principal  spillway  (stop  log  chute  spillway)  and  the  left  abutment  is 
mostly  covered  with  grass  which  has  been  kept  mowed.  However,  there  is  an 
unpaved  sand-and-gravel  road  that  crosses  the  crest  close  to  the  abutment 
and  there  are  a  few  small  bare  spots  elsewhere  on  the  crest  (Photo  2).  The 
crest  itself  is  slightly  irregular  but  there  is  no  evidence  of  sloughing  on 
eith°r  the  upstream  or  downstream  slopes.  There  is  minor  erosion  on  the 
downstream  slope. 

The  embankment  section  between  the  right  end  of  the  emergency  spillway 
and  the  right  abutment  is  mostly  covered  with  grass  which  has  been  kept 

mowed.  However,  there  is  a  rock  outcrop  with  a  few  trees,  located  on  the 

downstream  slope,  approximately  35  feet  to  the  right  of  the  right  side  of 
the  emergency  spillway  (Photo  3).  The  crest  itself  is  slightly  irregular 
but  there  is  no  evidence  of  sloughing  on  either  the  upstream  or  downstream 
slopes.  The  right  abutment  appears  to  be  in  good  condition. 

The  central  section  of  the  dam  is  the  outlet  structure.  The  central 
section  of  the  dam  consists  of  a  principal  and  an  emergency  spillway.  The 
emergency  overflow  spillway  appears  to  be  an  earthen  embankment  paved  with 
granite  blocks  on  the  downstream  slope  (Photo  4).  The  joints  between  the 

granite  blocks  have  been  slush-grouted.  This  grout  has  broken  out  of  a  few 

joints  (Photo  5).  There  is  a  concrete  wall  at  the  crest  of  the  dam,  apparently 
a  cutoff  wall,  extending  the  entire  length  of  the  emergency  spillway  from 
the  stop  log  chute  spillway  structure  to  the  right  abutment.  The  slush- 
qrouted  granite  blocks  have  slid  down  the  slope  leaving  an  approximately 
one-half  inch  crack  between  the  concrete  cutoff  wall  and  the  granite  blocks 
(Photo  6).  At  the  toe  of  the  dam,  there  is  a  granite-block  paved  channel 
to  carry  minor  overflows  to  the  left  side  of  the  toe  where  they  would 
discharge  into  the  principal  spillway  between  the  stop  log  spillway  entrance 
and  the  spillway  culvert,  which  discharges  about  280  feet  downstream  from 
the  toe  of  the  dam.  There  is  a  horizontal  granite-block-paved  apron  extending 
about  10  feet  downstream  from  the  toe  of  the  dam,  and  beyond  that  is  a 
grassed  waterway  (which  is  kept  mowed)  extending  about  280  feet  downstream 
(Photo  7),  to  the  outlet  channel.  No  evidence  of  seepage  from  either  the 
foundation  or  the  abutments  was  observed. 
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c.  Appurtenant  Structures.  The  principal  spillway  consists  of  a  stop 
log  structure,  a  chute  spillway  and  concrete  box  culvert.  The  stop  log 
structure  (Photo  8)  provides  the  entrance  into  the  chute  spillway  (Photo  8) 
which  discharges  into  the  concrete  box  culvert,  6.1  by  5.2  feet  (Photo  9). 
The  condition  of  the  concrete  and  stop  logs  of  the  principal  spillway  is 
good.  The  stop  logs  have  straight  cut  edges.  The  discharge  outlet  of  the 
principal  spillway  is  a  280  foot  long  concrete  box  culvert.  The  discharge 
end  of  the  spillway  culvert  has  undergone  considerable  concrete  erosion 
near  the  invert  level  (Photos  10  &  11). 

The  emergency  spillway  consists  of  a  12  inch  wide  concrete  sill,  90 
feet  in  length,  a  basin  paved  with  grouted  granite  blocks  and  a  grassed 
waterway  (Photo  4).  The  emergency  spillway  is  in  good  condition  except  for 
the  areas  of  the  grouted  granite  blocks,  where  the  grouted  joints  have 
broken  or  cracked  (Photos  5  &  6). 

d.  Reservoir.  Miles  Pond  is  a  natural  lake  which  has  had  its  water 
surface  elevation  raised  by  the  Miles  Pond  Dam.  The  maximum  depth  of  the 
lake  is  55  feet.  While  the  natural  lake  level  is  not  known,  a  depth  chart 
prepared  by  Vermont  Department  of  Vlater  Resources  (Appendix  B)  indicates 
that  the  natural  control  is  approximately  6  feet  below  the  current  normal 
elevation.  The  shoreline  of  the  reservoir  is  very  well  maintained  in  the 
vicinity  of  the  dam  (Photos  12  &  13).  A  problem  may  occur  when  fallen 
trees  or  limbs  from  the  upstream  end  of  Miles  Pond  float  down  to  the  outlet 
and  decrease  its  discharge  capacity  during  periods  of  high  water. 

e.  Downstream  Channel .  There  are  large  boulders  and  some  concrete 
rubble  on  the  banks  of  downstream  channel  close  to  the  discharge  end  of  the 
culvert.  Brush  overhangs  the  channel  downstream  from  the  spillway  culvert 
(Photo  14).  The  area  downstream  of  the  spillway  culvert  does  not  present  a 
problem  due  to  the  extremely  flat  overbanks,  and  general  swampy  downstream 
conditions. 


3.2  Evaluation 


On  the  basis  of  the  visual  inspection,  the  dan  is  judged  to  be  in  good 
condition.  Factors  that  can  endanger  the  future  condition  of  the  dam  are 
the  following: 

a.  The  unpaved  roadway  which  crosses  the  embankment  and  a  few  spots 

bare  of  vegetation  of  the  embankment  near  the  left  abutment  would  be  susceptible 
to  erosion  if  the  dam  were  overtopped. 

b.  The  slush  grout  between  the  granite  blocks  which  pave  the  downstream 
slope  of  the  emergency  spillway  is  missing  in  some  places.  This  grout  was 
apparently  placed  after  erosion  of  the  soil  under  the  granite  blocks  during 
earlier  flows  over  the  spillway.  It  is  not  possible  to  determine  on  the 
basis  of  the  visual  inspection  above  whether  the  grouting  serves  as  essential 
purpose  In  preventing  erosion  of  the  granite  block  paving  and  underlying 
soils,  or  whether  It  might  (if  completely  intact)  result  in  water  pressure 
building  up  under  the  paving  which  might  endanger  the  spillway. 

c.  The  concrete  erosion  at  the  discharge  end  of  the  spillway  culvert 
could  result  in  the  collapse  and  blockage  of  the  culvert. 
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SECTION  4 

OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4.1  Operational  Procedures 


a.  General .  Miles  Pond  Dam  creates  an  impoundment  of  water  which  is 
primarily  used  for  recreation.  During  the  summer  months  the  water  level  is 
maintained  at  98.5  feet  to  facilitate  recreational  benefits  at  Miles  Pond. 

The  lake  level  is  lowered  1.5  to  2  feet  during  the  period  of  October  15  to 
May  15,  as  a  precautionary  measure  against  winter  and  spring  flooding.  The 
lake  level  is  controlled  by  regulating  the  number  of  stop  logs  installed  in 
the  stop  log  chute  spillway  (principal  spillway). 

b.  Warning  System.  There  is  no  formal  warning  system  to  alert  downstream 
residents  in  case  of  an  emergency  at  the  dam. 

4.2  Maintenance  Procedures 


a.  General .  There  is  a  program  for  maintaining  the  dam.  The  Vermont 
Department  of  Water  Resources  does  maintain  the  embankments  and  clears  the 
spillways  at  least  two  times  a  year  during  pool  level  adjustments. 


b.  Operational  Facilities.  The  stop  logs  are  the  only  parts  which 
require  operation.  The  biannual  operation  of  the  upper  portions  of  the 
stop  logs  is  sufficient  to  keep  them  in  good  working  condition.  The  lower 
sections  are  not  normally  removed. 


4.3  Evaluation 


The  present  maintenance  to  date  has  been  sufficient  but  additional 
inspection  will  be  required  in  the  future  to  insure  the  security  of  the 
structure. 

The  spillways  and  the  stop  logs  should  be  inspected  on  a  regular  basis 
and  implement  replacement  or  repairs  as  needed. 

The  owner  should  establish  written  procedures  for  operating  and  main¬ 
taining  the  structure.  Written  procedures  should  also  be  established  for  a 
formal  warning  system  in  case  of  an  emergency. 
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SECTION  5 

EVALUATION  OF  HYDRAULIC/HYROLOGIC  FEATURES 


5. 1  General 

Miles  Pond  Dam  is  an  earth  embankment  with  a  length  of  approximately 
400  feet  and  a  structural  height  of  19  feet.  The  appurtenant  works  consist 
of  two  spillways;  a  principal  spillway  and  an  emergency  spillway.  The 
principal  spillway  consist  of  a  stop  log  chute  spillway  (net  weir  length 
8.7  feet),  which  discharges  into  concrete  box  culvert,  6.1  feet  high  x  5.2 
feet  wide.  At  the  end  of  the  stop  log  chute  spillway  there  is  an  adverse 
slope  which  acts  as  an  energy  dissipator  before  the  discharge  enters  the 
concrete  box  culvert.  The  chute  spillway  is  regulated  by  two  stop  log 
openings.  The  spillway  has  an  ungated  elevation  of  92.0  feet,  with  a 
normal  operation  elevation  of  98.5  feet.  The  emergency  spillway  consists 
of  a  12  inch  wide  concrete  sill,  90  feet  long,  which  discharges  into  a 
basin  lined  with  grouted  granite  blocks.  At  the  toe  of  the  dam  (bottom  of 
basin),  there  is  a  granite-block-paved  channel  to  carry  minor  overflows  to 
the  left  side  of  the  toe  where  they  could  discharge  into  the  principal 
spillway  between  the  stop  log  spillway  entrance  and  the  spillway  culvert. 

If  the  spillway  culvert  should  become  plugged  the  discharge  would  then  use 
the  grass  waterway  below  the  principal  and  emergency  spillways  to  reach  the 
outlet  channel.  The  crest  of  the  emergency  spillway  is  99.0  feet.  With 
the  water  level  at  the  top  of  dam  (102.4  feet),  the  stop  log  chute  spillway 
at  the  normal  operating  elevation  (98.5  feet)  would  convey  240  cfs  and  the 
emergency  spillway  could  convey  1,920  cfs.  Thus,  the  project  would  discharge 
2,160  cfs  at  the  top  of  dam,  elevation  102.4.  At  the  top  of  dam  (102.4) 
the  stop  log  chute  spillway  at  the  unregulated  elevation  of  92.0  feet  would 
convey  990  cfs  and  the  emergency  spillway  would  convey  1,920  cfs.  Thus, 
the  project  would  discharge  2,910  cfs  at  the  top  of  dam  at  the  stop  log 
chute  spillway  unregulated  elevation  of  92.0  feet.  The  6.7  square  mile 
watershed  is  primarily  mountainous  terrain  and  is  predominantly  forested 
with  very  little  development.  Development  in  the  watershed  is  limited  to 
the  immediate  lake  shore  area. 


5.2  Design  Data 

The  only  hydrologic  design  information  available  for  Miles  Pond  Dam  is 
preliminary  information  obtained  from  DuBois  &  King,  Inc.  A  copy  of  the 
preliminary  data  is  included  in  Appendix  B.  The  preliminary  hydrologic 
data  was  not  modified  for  the  final  spillway  design  changes,  therefore,  the 
values  were  not  used. 


5.3  Experience  Data 

There  are  no  recorded  experience  of  overtopping  or  any  visual  accounts 
of  such. 


5.4  Test  Flood  Analysis 

The  size  of  this  structure  puts  it  in  the  Intermediate  class.  It  has 
storage  of  greater  than  1,000  and  less  than  50,000  acre-feet.  The  hazard 
potential  classification  was  determined  to  be  High  because  the  failure  of 
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Miles  Pond  Dan  is  likely  to  endanger  more  than  a  few  lives  in  three  to  five 
dwellings  along  Miles  Pond  Brook  in  East  Concord.  In  accordance  with  the 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams",  the  test  flood  is 
the  full  probable  maximum  flood  (PMF).  The  full  PMF  discharge  of  12,035 
cfs  was  calculated  using  HEC-1 ,  (Hydrologic  Engineering  Center  -  Flood 
Hydrograph  Package).  The  routing  of  the  full  PMF  thru  Miles  Pond  Dam  was 
accomplished  by  using  the  Modified  Puls  method  in  the  HEC-1  computer 
program.  The  assumption  was  made  that  the  pond  would  be  at  pool  level 
elevation  98.5  feet  (normal  summer  pool  elevation)  prior  to  beginning  of 
test  flood.  During  the  test  flood,  the  structure  will  be  overtopped  by  3.4 
feet  (elevation  105.8)  which  is  a  maximum  pool  storage  2,970  acre-feet. 

The  outflow  would  be  11,273  cfs.  This  represents  a  6  percent  reduction  of 
the  test  flood  inflow.  The  two  spillways  can  pass  2,160  cfs  at  the  top  of 
dam  (elevation  102.4)  or  19  percent  of  the  test  flood  outflow.  The  ^  PMF 
flood  of  6,020  cfs  would  have  an  outflow  of  5,150  cfs  or  a  reduction  of  the 
inflow  by  14  percent  and  would  overtop  the  crest  of  the  dam  by  1.3  feet 
(elevation  103.7) 


5.5  Dam  Failure  Analysis 

Using  the  Corps  of  Engineers,  April  1978,  "Rules  of  Thumb  Guidance  for 
Estimating  Downstream  Dam  Failure  Hydrographs",  a  dan  failure  analysis  was 
performed  for  Miles  Pond  Dam.  Prior  to  failure,  the  water  level  was  assumed 
to  be  at  the  top  of  the  dam  (elevation  102.4).  The  breach  height  of  10.4 
feet  and  breach  width  of  163  feet  (40  per  cent  of  the  dam  length)  were  used 
to  compute  the  breach  discharge  of  9,190  cfs.  Prior  to  failure  with  the 
water  level  at  the  top  of  dan  the  two  spillways  would  be  discharging  2,160 
cfs. 


The  breach  would  produce  a  10.4  foot  depth  with  a  discharge  of  11,350 
cfs  immediately  downstream  of  the  dam.  Approximately  three  miles  downstream 
of  Miles  Pond  Dam  in  the  settlement  of  East  Concord  the  flood  wave  would  be 
at  a  stage  of  9  to  11  feet  above  the  streambed  at  a  discharge  of  8,400  cfs. 
Appreciable  damage  could  occur  in  the  areas  of  East  Concord  where  3  to  5 
housing  units  are  6  to  8  feet  above  the  streambed.  The  stage  prior  to  the 
dan  failure  would  be  7  feet  in  the  settlement  of  East  Concord.  This 
increase  in  the  flood  wave  height  is  due  to  the  channel  configuration.  The 
flood  wave  would  have  the  potential  for  washing  out  several  bridges;  two 
railroad  bridges  and  two  town  highway  bridges  in  East  Concord.  The  flood 
wave  would  cause  appreciable  damage  and  possible  loss  of  life  in  three  to 
five  dwellings  with  the  flood  levels  up  to  2  to  4  feet  above  the  first 
floor  of  these  dwellings.  It  is  probable  that  other  housing  units  located 
in  the  fringe  areas  of  the  valley  and  others  located  downstream  would 
suffer  lesser  damage  from  the  resultant  flood.  Because  of  the  possibility 
of  the  loss  of  more  than  a  few  lives,  the  dam  is  classified  as  High  hazard. 
(Refer  to  Appendix  D  -  Possible  Flood  Damage  Area  Map) 


13 


/ 


i 


L 


SECTION  6 

EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  Visual  Observations 


The  visual  inspection  did  not  disclose  significant  indication  of 
overall  instability.  However,  there  are  three  potential  structural  problems 
observed  during  the  field  inspection.  One  of  the  problems  was  the  lack  of 
erosion  protection  at  the  unpaved  roadway  which  crosses  the  crest  of  the 
embankment  near  the  left  abutment  and  on  a  few  bare  spots  on  the  crest  of 
the  embankment.  The  second  problem  is  the  grouted  granite-block  basin  in 
the  emergency  spillway.  The  slush  -  grout  between  the  granite  blocks  which 
pave  the  downstream  slope  of  the  emergency  spillway  is  missing  in  some 
places.  This  grout  was  apparently  placed  after  erosion  of  the  soil  under 
the  granite  blocks  during  earlier  flows  over  the  spillway.  It  is  not 
possible  to  determine  on  the  basis  of  the  visual  inspection  above  whether 
the  grouting  serves  an  essential  purpose  in  preventing  erosion  of  the 
granite  -  block  paving  and  underlying  soils,  or  whether  it  might  (if  completely 
intact)  result  in  water  pressure  building  up  under  the  paving  which  might 
endanger  the  spillway.  The  third  problem  observed  during  the  field  inspection 
was  the  concrete  erosion  at  the  discharge  end  of  the  spillway  culvert,  this 
erosion  would  cause  the  collapse  and  blockage  of  the  culvert. 


6.2  Design  and  Construction  Data 

No  design  data  was  available  for  the  original  dam  construction. 


6.3  Post  Construction  Data 


In  1969,  under  the  direction  of  the  State  of  Vermont  Department  of 
Water  Resources,  DuBois  &  King,  Inc.,  of  Randolph,  Vermont,  redesigned  the 
Miles  Pond  outlet  structure.  At  the  time  of  reconstruction,  there  was  no 
structural  stability  analysis  performed  on  the  outlet  structure  or  earth 
embankments.  Although  the  original  design  drawings  concerning  the  1969 
reconstruction  are  available,  the  drawings  do  not  appear  to  be  completely 
accurate.  Changes  such  as  alignment  of  the  left  concrete  abutment  and 
small  discrepancies  in  elevations  are  evident.  These  changes  probably 
occurred  during  construction.  For  these  reasons  a  structural  stability 
analysis  was  not  performed  using  the  design  drawings  configurations.  The 
structural  stability  analysis  was  completely  based  on  the  visual  inspection 
of  the  dam. 


6.4  Seismic  Stability 

This  dam  is  located  in  Seismic  Zone  2  and,  in  accordance  with  the 
Phase  I  Guidelines,  does  not  warrant  seismic  analysis. 
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SECTION  7 

ASSESSMENT,  RECOMMENDATIONS,  AND  REMEDIAL  MEASURES 


7.1  Assessment 


a.  Condition.  On  the  basis  of  the  visual  inspection,  the  dam  is  in 
good  condition.  However,  due  to  the  hydraulic  inadequacy  of  the  emergency 
spillway  the  overall  condition  is  judged  to  be  fair. 

b.  Adequacy  of  Information.  There  is  a  significant  amount  of  design 
information  available  concerning  the  1969  reconstruction,  but  as  explained 

in  Section  2.4(c)  the  accuracy  of  the  original  design  drawings  is  questionable. 
The  information  on  the  actual  1969  reconstruction  as  explained  in  Section 
2.4(b)  was  recorded  randomly  due  to  the  fact  that  full-time  resident  inspection 
was  not  provided.  Consequently,  emphasis  was  placed  upon  the  findings  of 
the  visual  inspection  and  sound  engineering  judgment. 

c.  Urgency.  The  recommendations  presented  in  Section  7.2  and  7.3 
should  be  carried  out  within  one  year  of  receipt  of  this  report  by  the 
owner. 


7.2  Recommendations 


The  following  investigations  and  needed  corrections  should  be  performed 
under  the  direction  of  a  registered  engineer  qualified  in  the  design  and 
construction  of  dams. 

(1)  Design  adequate  erosion  protection  for  the  embankment  section 
of  the  dam; 

(2)  Investigate  the  granite  -  block  paving  of  the  emergency  spillway 
(including  the  slush  grout  between  the  blocks  and  the  underlying 
soils)  and  design  remedial  measures  if  needed; 

(3)  Repair  concrete  erosion  on  the  discharge  end  of  the  spillway 
culvert;  and 

(4)  Perform  a  detailed  hydrologic  -  hydraulic  investigation  to  assess 
further  the  potential  of  overtopping  the  dam  and  the  need  for  the 
means  to  increase  project  discharge  capacity. 


7.3  Remedial  Measures 


a.  Operation  and  Maintenance  Procedures 

(1)  A  professional  engineer  qualified  in  the  design  and 

construction  of  dams  should  make  a  comprehensive  technical  inspection 
of  the  dam  once  every  year  and  implement  maintenance  recommendations. 
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(2)  Establish  a  surveillance  program  for  use  during  and  immediately 
after  heavy  rainfall  and  also  a  downstream  warning  program  to 
follow  in  case  of  an  emergency. 

7.4  Alternatives 


There  are  no  practical  alternatives  consistent  with  the  present  use  of 
the  dam. 
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APPENDIX  A 
VISUAL  CHECKLIST  WITH  COMMENTS 


VISUAL  INSPECTION  CHECKLIST 
PARTY  ORGANIZATION 


PROJECT  Mil  PS  Pond  Pan,  fnnrnrd,  Dprmnnt  ^TE — Sept.  30,  1.280 - 

TIME  10:00  _ 

WEATHER  Overcast _ 

W.S.  ELEV. _  U.S. _ DN.S. 


PARTY: 

1.  Robert  Wernecke,  D&K 

2.  Charles  J.  Kissel ,  D&K 

3.  Stephen  Knight,  KCE 

4.  Ronald  Hirschfeld _ 

5.  _ ___ _ 

PROJECT  FEATURE 

1.  Geotechnical _ 

2.  Structural _ 

3.  Hydraul ic/Hvdrol ogy 

4.  _ _ 

5.  _ _ 

6.  _ 

7.  _ 

8.  _ _ 

9. _ _ 

10.  _ 


6. _ _ 

7.  _ _ 

8.  _ _ 

9. _ _ 

10. _ _ 

INSPECTED  BY  REMARKS 

Ronald  Hirschfplri  . . 

St-Pphnn  Knight - -  .... — - - 

Robert  Wernecke  ft  Charles  KisspI. 


NOTE:  All  elevations  are  based  on  an  assumed  elevation  of  102.5,  taken  from 
the  left  corner  of  the  concrete  cutoff  wall. 


INSPECTION  CHECKLIST 


DAM  EMBANKMENT 

Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Hori zonal  Alignment 

Condition  at  Abutment  and  at  Concrete 
Structures 

Indications  of  Movement  of  Structural 
Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or 
Abutments 

Rock  Slope  Protection  -  Riprap  Failures 

Unusual  Movement  or  Cracking  at  or  Near 
Toe 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 


102.4  Feet 

98.5  Feet 

Unknown 

None  observed 

No  pavement 

None  observed 

None  observed 

Very  slightly  irregular 

Good 

Good 

No  structures  on  slopes 
Slight  evidence  of  trespassing 

Slight  erosion  at  downstream  toe 
No  riprap 

None  observed 

None  observed 
None  observed 


INSPECTION  CHECKLIST 


PROJECT  Miles  Pond  Dan.  VT 

PROJECT  FEATURE _ 

DISCIPLINE  _ 


DATE  Sept.  30.  1980 _ 

_ Robert  Wernecke _ 

N;  ’E  Ronald  HirscMeld 

NAME _ Stephen  Knight _ 


AREA  EVALUATED 
DAM  EMBANKMENT  (Continued) 
Foundation  Drainage  Features 
Toe  Drains 

Instrumentation  System 
Vegetation 


CONDITIONS 


None  observed 
None  observed 
None  observed 
Grass 
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INSPECTION  CHECKLIST 


PROJECT  Miles  Pond  Dam.  VT 

DATE_ 

SeDt.  30.  1980 

PROJECT  FEATURE 

NAME_ 

Robert  Wernecke 

DISCIPLINE 

NAME_ 

Ronald  Hirschfeld 

NAME_ 

Stephen  Knight 

AREA  EVALUATED  CONDITIONS 

DIKE  EMBANKMENT  N/A 

Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at  Concrete 
Structures 

Indications  of  Movement  of  Structural 
Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or 
Abutments 

Rock  Slope  Protection  -  Riprap  Failures 

Unusual  Movement  or  Cracking  at  or 
Near  Toes 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 
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INSPECTION  CHECKLIST 


PROJECT  Miles  Pond  Dan.  VT _  DATE  Sept.  30.  1980 

PROJECT  FEATURE _  NAME  Robert  Wernecke 

DISCIPLINE _  NAME  Ronald  Hirschfeld 

NAM E  Stephen  Knight 

AREA  EVALUATED  CONDITIONS 

OUTLET  WORKS  -  CONTROL  TOWER  N/A 

a.  Concrete  and  Structural 
General  Condition 
Condition  of  Joints 
Spall ing 

Visible  Reinforcinq 
Rusting  or  Staining  of  Concrete 
Any  Seepage  or  Efflorescence 
Joint  Alignment 

Unusual  Seepage  or  Leaks  in  Gate 
Chamber 

Cracks 

Rusting  or  Corrosion  of  Steel 

b.  Mechanical  and  Electrical 
Air  Vents 

Float  Wells 
Crane  Hoist 
Elevator 

Hydraulic  System 
Service  Gates 
Emergency  Gates 
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INSPECTION  CHECKLIST 


PROJECT  Mils-; 
PROJECT  FEATURE 
DISCIPLINE 


AREA  EVALUATED  CONDITIONS 


OUTLET  WORKS  -  INTAKE  CHANNEL  AND 

INTAKE  STRUCTURE 

PRINCIPAL  SPILLWAf 
(Stop  log  chute  spillway) 

a.  Approach  Channel 

N/A 

Slope  Conditions 

Good 

Bottom  Conditions 

Good 

Rock  Slides  or  Falls 

None 

Log  Boom 

None 

Debris 

None 

Condition  of  Concrete  Lining 

Mot  Applicable 

Drains  or  Weepholes 

Not  Applicable 

b.  Intake  Structure 

Condition  of  Concrete 

Good 

Stop  Logs  and  Slots 

Good  condition 

INSPECTION  CHECKLIST 


PROJECT  Miles  Pond  Dam.  VT 

DATE 

SeDt.  30.  1980 

PROJECT  FEATURE 

NAME 

Robert  Wernecke 

DISCIPLINE 

NAME 

Ronald  Hirschfeld 

NAME_ 

SteDhen  Knioht 

AREA  EVALUATED 

OUTLET  WORKS  -  UPSTREAM  END  OF  CONDUIT 

General  Condition  of  Concrete 

Rust  or  Staining  on  Concrete 
Spall ing 

Erosion  or  Cavitation 
Cracking 

Alignment  of  Monoliths 
Alignment  of  Joints 
Numbering  of  Monoliths 
Weepholes 


CONDITIONS 


Also  see  Outlet  Structure  and 
Outlet  Channel 

Good  except  for  erosion  at 
base  of  stop  log  support 

Slight  rust  under  fence 

Negl igible 

None  at  this  end 

Few  small  shrinkage  cracks 

No  monoliths 

Good 

N/A 

Weephole  at  base  of  training 
wall  on  each  side  of  spillway 
chute  discharging  minor  amount 
of  water,  with  rust  staining 
of  concrete  below  weephole. 
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INSPECTION  CHECKLIST 


PROJECT  Miles  Pond  Dam.  VT 

DATE 

SeDt.  30.  1980 

PROJECT  FEATURE 

NAME 

Robert  Wernecke 

DISCIPLINE 

NAME 

Ronald  Hirschfeld 

NAME 

Stephen  Knight 

AREA  EVALUATED 


CONDITIONS 


OUTLET  WORKS  -  DOWNSTREAM  END  OF 
OUTLET  CONDUIT 


General  Condition  of  Concrete 
Rust  or  Staining 
Spal ling 

Erosion  or  Cavitation 

Visible  Reinforcing 

Any  Seepage  or  Efflorescence 
Condition  at  Joints 
Drain  Holes 
Channel 

Loose  Rock  or  Trees  Overhanging 
Channel 

Condi titi on  of  Discharge  Channel 


Poor 

Slight  staining  (No  rust) 

Moderate 

Servere,  at  invert  of  discharge 
end  of  concrete  box  culvert 
(erosion  occurs  for  approximately 
5  feet  at  the  invert) 

Hone  except  rebar  left  exposed 
at  outlet  end  of  conduit 

No 

Not  observable 
Not  applicable 


Large  bushes  overhanging  channel, 
large  boulders  and  concrete  rubble 
on  banks  of  channel  near  conduit 

Fair 


INSPECTION  CHECKLIST 


PROJECT  Miles  Pond  Dam.  VT _  DATE _ Sent.  30.  1°80- 

PROJECT  FEATURE _  NAME  Robert  Wernerke 

DISCIPLINE _  NAME  Donald  Hirschfeld 

NAM E _ Stephen  Knight 


AREA  EVALUATED 

OUTLET  WORKS  -  EMERGENCY  SPILLWAY 
WEIR,  APPROACH  AND  DISCHARGE 
CHANNELS 

a.  Approach  Channel 

General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Approach  Channel 

b.  Weir  and  Training  Walls 

General  Condition  of  Concrete 
Rust  or  Staining 
Spal 1 ing 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Drain  Holes 

c.  Discharge  Channel 

General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Channel 


CONDITIONS 
EMERGENCY  SPILLWAY 

Good 

None 

None  near  spillway 

Sedinent  to  within  1-2  ft  of  crest 
on  upstream  side  of  weir 

Good 

No  rust,  very  slight  staining 

Negligible 

None 

None 

None  observed 

Fair 

None 

None 

Cut-granite-blocks  with  slush  mortar 
in  joints 
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INSPECTION  CHECKLIST 


PROJECT  Miles  Pond  Dam.  VT 

DATE 

Sent.  30.  1980 

PROJECT  FEATURE 

NAME 

Robert  Wernecke 

DISCIPLINE 

NAME 

Ronald  Hirschfeld 

NAME 

Stephen  Kniqht 

AREA  EVALUATED 


CONDITIONS 


OUTLET  WORKS  -  EMERGENCY  SPILLWAY  EMERGENCY  SPILLWAY 

WEIR,  APPROACH  AND  DISCHARGE 
CHANNELS  (Continued! 

Other  Obstructions  None 

Low  discharges  are  controlled 
and  diverted  by  snail  channel 
in  emergency  spillway  into 
principal  spillway 


Other  Comments 


INSPECTION  CHECKLIST 


PROJECT  Miles  Pond  Dam,  VT 

PROJECT  FEATURE _ 

DISCIPLINE _ 

AREA  EVALUATED  CONDITIONS 

OUTLET  WORKS  -  SERVICE  BRIDGE  N/A 

a.  Super  Structure 
Bearings 
Anchor  Bolts 
Bridge  Seat 
Longitudinal  Members 
Underside  of  Deck 
Secondary  Bracing 
Deck 

Drainage  System 
Rail ings 

Expansion  Joints 
Paint 

b.  Abutment  A  Piers 

General  Condition  of  Concrete 
Alignment  of  Abutment 
Approach  to  Bridge 
Condition  of  Seat  &  Backwall 


DATE  Sent.  30.  1980 

NAME _ Robert  Wernecke 

NAME _ Ronald  Hirschfeld 

NAME  Stephen  Knight 
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APPENDIX  B 
ENGINEERING  DATA 


1.  Design  and  Construction  Records 

A.  Records  of  1969  Constructioon 

A.l  Executed  copy  of  Contract  &  Specs. 

A. 2  Weekly  Inspection  Report 

A. 3  Miscellaneous  Construction  Photographs 

2.  Past  Inspection  Reports 

A.  Inspection  Report 

B.  Other  Inspection  Reports 


3.  Miscellaneous  Data 

A.  Preliminary  Design  Notes 

B.  Rules  &  Regulations  on  Water  Surface  Levels 

C.  Photographs  of  Dam  Failure  September  1970 

D.  Miles  Pond  Depth  Chart 


4.  Plans 

A.  Original  Design  Drawings 

B.  Site  Plan 

C.  Photo  Location  Map 


B-l 


Information  from 
DuBois  &  King,  Inc. 
Randolph,  Vermont  05060 


Appendix  B,  pgs.  8-2 

Department  of  Water 

Resources 

State  of  Vermont 

State  Office  Building 

Montpelier,  Vermont  05062 


Appendix  B 
pgs.  B-3  to  B-10 
Appendix  B 
pgs.  B-ll  to  B-12 
Appendix  B 
pgs.  B- 1 3  to  B-15 


Figures  1-4 
Figure  B-l 
Figure  B-2 
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Inspection  Report  not  available 
at  time  of  collation. 
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STATE  OF  VERMONT 


WATER  RESOURCES  BOARD 


Establishment  of  Surface  Water 


Before  the 


Levels  at  Miles  Pond  In  the 


Water  Resources  Board 


Town  of  Concord 


1 


RULES  AND  REGULATIONS 

Proceedings  having  been  duly  held  by  the  Vermont  Water  Resources  Board 
In  accordance  with  Title  10,  V.S.A,,  Section  575  (a)  (11),  for  the  purpose  of 
•asking  and  promulgating  rules  and  regulations  governing  the  surface  water 
levels  of  Miles  Pond,  a  natural  lake  constituting  public  water  of  Vermont, 
located  In  the  Town  of  Concord,  Vermont  whereby,  upon  hearing  all  interested 
parties,  preliminary  findings  of  fact  were  duly  Issued  dated  February  27,  1969, 
and  no  exceptions  to  such  preliminary  findings  having  been  filed  with  the  said 
Board; 

NOW  THEREFORE,  in  consideration  of  all  said  proceedings  and  said  prelim¬ 
inary  findings  of  fact  and  subsequent  Investigations,  the  Vermont  Water 
Resources  Board  does  hereby  adopt  said  preliminary  findings  No.  1  through  No,  ( 
and  the  Vermont  Water  Resources  Board  does  hereby  make  and  promulgate  the 
following  rules  and  regulations  governing  the  surface  water  levels  of  said 
Miles  Pond: 

1.  That  following  the  construction  of  the  dam  at  the  outlet  of 
Miles  Pond  by  the  Vermont  Department  of  Water  Resources,  the 
surface  water  level  of  Miles  Pond  In  the  Town  of  Concord  shall 
be  malntalnedat  98,50  feet,  assumed  datum,  except  during  the 
period  October  15  to  May  15  when  the  winter  level  of  1-1/2  to 
2  feet  below  the  established  level  is  authorized. 

2,  That  provision  be  made  during  the  construction  of  the  dam  at 
the  outlet  of  Miles  Pond  by  the  Vermont  Department  of  Water 
Resources  for  a  satisfactory  method  of  surface  water  level 
manipulation  below  the  elevation  of  98.50  feet,  assumed  datum. 


B-ll 


3.  That  the  temporary  lowering  of  the  surface  water  levels,  as 
established  herein,  for  maintenance,  clean-up,  or  other 
purposes,  shall  be  at  a  time  mutually  agreeable  to  the 
majority  of  the  affected  parties,  and  upon  written  direction 
of  the  Vermont  Water  Resources  Board. 


Done  at  Montpelier,  Vermont,  this 


day  of 


NT  WATER  RESOURCES  BOARD 
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Chal  rman 


Metnber 


McTTi>er 
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Looking  upstream  at  dam,  principal  and 
emergency  spillway 


Crest  of  dam  and  left  abutment  viewed  from 
principal  spillway  (stop  log  chute  spillway) 


#3  -  Crest  of  emergency  spillway,  crest  of  dam  and 
right  abutment  viewed  from  principal  spillway 
(stop  log  chute  spillway) 


#4  -  Emergency  spillway  viewed  from  right  end  of 
spillway 
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#5  -  Grouting  failure  on  downstream  face  of  the 
granite-block  emergency  spillway  basin 


#6  -  h  inch  crack  between  12  inch  concrete  cutoff 
wall  and  the  grouted  granite-block  emergency 


#7  -  From  left  bank,  looking  downstream,  at  grassed 
waterway  downstream  of  emergency  spillway 


#8  -  Looking  upstream  at  principal  spillway  (stop  log 
chute  spillway) 


#10  -  Looking  upstream  at  the  discharge  end  of  the 
principal  spillway  (concrete  box  culvert) 


#11  -  Looking  upstream  at  left  invert  side  of  the 
discharge  end  of  the  concrete  box  culvert 


#12  -  Viewed  from  the  left  bank  looking  downstream  at 
principal  and  emergency  spillway 


Viewed  from  the  right  bank  looking  downstream 
at  emergency  and  principal  spillway 


Looking  downstream  at  discharge  channel  at  discharge 
end  of  principal  spillway 


I 

I 


HYDROLOGIC 


I 


I  < 


I 


APPENDIX  D 

&  HYDRAULIC  CALCULATIONS 


i 


I 


DuBois  &  King,  Inc.  ENGINEERING  AND  ENVIRONMENTAL  SERVICES  RANDOLPH  VERMONT 


r 


Job  No.  _ __ 

Project  /Vt'.n 


Sheet  Jz  of  _j|g_ 


Subject  -&»cr£-  -  y^L-vcr _ ^.-.  r 


Date  /r  -  ?  -  g-'' 

By^Ch’k.  by_ 

/ 


/TryZ  <f  SZS.V/SZ  S  s *dC''{  ■—  -C?  •—  ✓  //V  /->  S//C£Z  7c*jZ>  I  7" 


✓/V/Vi  /T 


/fZtS  >/ 

7/,  -r/Si, 

Z_ 

/s77?Z 

/szy  _ 

77  r 

JT/s  ’’iS- 
/''-r 

<£Cey/7P7r-7 

Zci.s® 

zoeci 

^ 

?s.c 

S/(,.~s  '/C- 

sr-~::. 

/>/,'rV 

3/C.Z^ 

/oz.4- 

7?^  7/- 

<£ 

Z/6,  <L 

ZI2.Z 

3  .*? 

/77 

.  ZS.Q-.L 
&>V7r;  /< 
zrce//J7/r.\ 

z.1/.zP 

/wT£i7XH0/( 


^/7.£ 


1 


t/Zz.c'SZT 

Grc-srj 


fff 

/3G1 

am 


e 


c 


Q /foAfae&Q  /xr//  7?/^  y;‘S(7  .S  /%/>  jzy/z<s 

(2  7/.-.'Z/7/ /7e<r//  -//Tes??  jztzgzos’cTz  Msecs':  7.7 .7.- ■ /' 

&77/S?:'/  /ye<'7? t  77/7  /£>  SWT-  JsrSKk  ’/7S/TTS  ‘  /f/t/ZZZ  /7z-'SffZ 

J?c  //■/£-  SZtZ.  /77/-£ZZ  /Try vA  £S//STZ  S*7/7~2  ~-//~73 , 

(7)  T.'-  sr,.  r-S/T'Z  SS/SSS  StTeTrszc  <r£77/,'/YZ&  S7d.  7?  //&*/ 


C  &c>«u'ss££) s:s 


C-s 


U’  —  / 


05060 


■3TT  T. 


DuBois  &  King,  Inc.  ENGINEERING  AND  ENVIRONMENTAL  SERVICES  RANDOLPH  VERMONT  05060 


Job  No. 


Project 

j 

Subject  '"O 

- .  -  "pi 

vl  x  >  !y  VJ 

Sheet  6  of  A? 
Date  ------ 

By^  Ch'k.  by_ 


L 


„  r 

*  ■  , 


-v  : 

l 


'\  1 
■>  ) 


t'-r 

I  \ 


O' 


o> 

2*  t  . 


•  3, 


r  J  > 

T-  ■>  X 


1 


t  :  •  ' 


'f- 


A 

x' 


> 


>  ' 
X' 


X  V 


5-.  (O  > 

T.  M  V)  > 

'  X  M  f> 


0 

\> 


x  r 
>  x 
^3  " 


O  »  V;  V 

x  '>  X 


0 

X 


1 

r  i 


r  c 


O  .3  3  3  0 


DuBois  &  King,  Inc.  ENGINEERING  AND  ENVIRONMENTAL  SERVICES  RANDOLPH  VERMONT  05060 


Job  No. 

Project 

Subject  s/ttc-, 


(SS-*  / 


-  z/yTit  'cc.cc.  y 


Sheet  0  of  ^ 
Date  ,o-/c.ex 
ByT^Ch’k.  by _ 


VcvyS 


/7c- / 


y7Xs//CVJCrC  //7/  ^ 


/  7'cy  ■/  C' 


,  —  CsCS. 


S/s/T*  -  7~CSer>c  ^^7/  /r 


y^CC-S  7r'-C  /ASTZy  S^c.  7> 

3^3-  -  7/(>y  (CL  J  7/csC C (y/T/O, ./  7C  Sc- 

2 ///*■///  -  /  cx-J  ~  7/cC  Cc/y/7~/£  y/  7  C:  /a 


7/yc/  y 

sfMZccXsJ  'y  (jFxCc'c  y 
C  //'(/(/  ,  s 


XcTCZ- 


^yyzcc/  /7cz/<zrcy  c<-  J^sswcc  /2l//s  x7Z~?j 


■rz/xr.ysx  /s  yy^/x 


~/Wr'  (’  '7'c-y  Z/r.  y'y-y  7777  //ZC77  77' ~y  7^7  Tt.  7 yd  .7  yicr/s 

7<yy:y^y-y  y;yyc y  y2c,  cy<7  /7-tL  (^.7z~i) 

/XX,  ■  '*£~ ,  -7yy>y. .  y<c X  S~s  >'  y  7//7  /%>/>/- c  /c  y7ay>'  y  Xr 

77(7*7 


/**'■'  /■  '.-.  7-2  SC--  3 

/7r<  (  7,  ;-  7/ ■  j  (7//  '  73 


'C-JZ 


-Xr  1^-7// r 7  :C  ^<^3  7  777  >  yryy)  r  /  ?/  ^33  £^3 


C-~t  7- 


'«/•-  yJ  7  •  ! 


TkXry  /y& 


xzyc  ss  L-y 


/MC  -  /f 

xf  ; 

<c  /// 


DuBois  &  King,  Inc.  ENGINEERING  AND  ENVIRONMENTAL  SERVICES  RANDOLPH  VERMONT  05060 


Job  Mo.  _ 

Project 

Subject  //c'C-jL _ ^ 


Sheet  of  _^L_ 
Date  /o-/£-£<5 
By^Ch’k.by _ 


/■62SCC 


2^.  - 

<2-  *  'cioestr  72  tsst.y&sws- 

£./s>/7~  £s's///v7/G'2~  S?sd£~>V  ■-  ‘f.ZC? 'UC4Z. 

2s~s/  /(-  '  ■  '  /  yy.  s  ‘•'sT'^'s  /  7 

-7~2  /eZ'ss/7~  /r/>7fS/7ZT  77^/T  C<Z7^7?£7>/2> 

t r>  7sT~~  07:  >y *  /s/£c~~  Oy-ToyO  ’  /,  ff,:-/C££- 


C*'  £>/Zy//  C&SSyC/f' /7~  ~  2.0  (y'/cOWG^ 

(2d  *  S 7  (  y'  s/yy'/'T-  (72270*7:/' S.'S'  ~  2  £2 

'  (  0~/€.(?s?  22  D/  (  T&'/OO .'7.  Ss*  J 

\  /i2's2// ■  2  /2/7y<r2 <(('(''/  J 


2.2 


"/ 


Z2  occ 


-?  2  ,r/. 


DuBois  &  King,  Inc.  ENGINEERING  AND  ENVIRONMENTAL  SERVICES  RANDOLPH  VERMONT  05060 


Job  No.  . 

Project  . 

Subject _ 

Z//CCZ  /r.  , 


Sheet  42.  of  -so 
Date  /Q-2C-&C' 
By^2LCh’k.  by _ 


■o  C^AAAA  / 


•/  -  ^ 


CCaA/SC.  /a/  ^Z>VL 'z'/t'k.  i^/T 

J 


/sy#/  ^7^/^  i 

t£cs-/ss,  .'/_  -  S /■&-£'  -  /y/77y£/y<rz>///7S'  (  z/ff  a-/c -a^z  ) 


/Zazs/Zca  -  /7/y/y  Z/^y  y/c  cs**ycw/7y  ^ 

I  £;Z7'{y  /v<r/'ZA/  s/r^zay. 

I  ZC^aa/csi: 

l  s,  yj'S/v  / 


yZys/c  /Zyy- 


^  -  / >;v 


7/aav /'Z/d  /7*- 

//Z, 


Zct.Ly/7?r,-v  -  f£.  ~ 


377aa  a  A y-c 


f^A/C 


yV-Ar-A  a  AC 


.'—  Z~A~<:  .  v/V/zO-  V  '  Z^' 


Sza?'/<  aAC-C. 


-  /3  &  /  z/ff  -  z-", 


''A’AtASA  /7\\-  AoZAyyAA?  Av  (7rZOA'  Z//A) J  -  /f  2.  7> 

"  11  -  2/^,,-^ 


£>/a/7 

/^/aAC/ZA’  '  £*  CA/UjAr  y-  Sv~oZ  CO  (A  CA/CA77Z  SzACCA^Ar?  7/ 

^~A7£Ze^CO  /C  Y  Sa^/CCcaJa/Y  -  7(9  /r&JT'  Tyr/vCACzZrr  S/cy.  aTAZO  a? 

(Yaaasaatt)  £*-  ’y/AsA/e"  -  Sccc/Z.  a^CaaY  ^  <£Z-a*s:£€?} 

y/s/yzTasz-A1'/. 

/Ta&aST  AfAyy)  aZczT'  c^yyZAAA/ycA-sc-x/TZ.  -  <^kZ^yvCZ. 


I 


DuBois  &  King,  Inc.  ENGINEERING  AND  ENVIRONMENTAL  SERVICES  RANDOLPH  VERMONT  05060 


( 


Job  No.  jZ'Z 


Project  /'/zzz.y  /£,//>  Zz  z _ 

Subject  y/L  /  /  ~  ///a'*  f  <■  r-'  / 


Sheets  of 
Date  zl  '  'f-  £Z 

By-^Ch’k.  by _ 


/^yz_  -  / 

S-yyL  / ///.S’.  ”  zZ/yyy  Zr/yy  , 


CMyC/Z'//^  77/Z  /^yyis/  S/s/yj 


I'/.Z/Gz  /  /~CCcE> 


■  /  Z/  z zY  y^/z/sy./ z/r/>/y/y/Z 

/^/ys/yy  -  //&// 


/Zyy/'c/  c.-/\ 
/zts/Gr/y  /?  re 


Z  yy/y/y/yy/yy  Z’/yy/z/Z  ///£Z  Z£C//zzzzy/Z>y  T/fy 
yz -  /-/  Zz-’/c  Z/z'  Z 


£7  -  /ZCzZczs  (see /fee-/  yJ/Z/Z^  ' 

CK  F  /  ' 


; 


<? 


✓£  p/.  >- 


6  r,-f 

/ 


.a'-j: 


<£/■:  '; . 


T/ZJC-Z'  <TyV  /Jz/zJ-yV  /~Y  ce£ 


y>y  yzy\:jrr  rz  ////>/«-  z-y  /*y%y  /zr/yzeez  ///*/</ 

y'/Y’  z'/Z r-  / /~y.c~!~^  /Zy-yy '/><-/' yzy/z  yyy /?//£- y~. 

,Zr,  y-yz  zr^ _ 


YtSZ'yZ/ 

Zt'/yzsz 

ZL22P 

Zsr/zsZ:z'  /t  Zy rco 

Z/yZ  1 

!  //-_"2 
i _ _ . . 

~ZZ/Ty 

1 

q>y  ZZ 

r/^-8 

//z/y/'zy/'Z  jrrzy/ZYt 
_ _^r-f-Zg 


l  y&scrz/y 

yarg'/Yzz*  I  y/yrr/z-yv 

-£7~z •  |  CZ  zS JT/ // 


^y/z/c  rs-y/yr. 

7ys-  y£€Zz Yt(JO//$~  YzyzZzZGy  yzzyc  7?/Z  ZZZ'Z/Zy/a.' 

//os/  zv  6>%> .  Vz/r  yrz/z/yy  yy/zz  yZzr^czcZ  7zrr  zHZ'//^  yy^yz 
z3/  z'YyZ’  .  __ 

//zy  Y-y/zz  yc  Yzyys  c/Y/z  y>y/y  Zz/yr^  E/S3  ryz.  yryyyy 
70/tJj?yz  rczyy.73Zy.  ( /£%  yZ  zr.r  Z/'/Z  y/ycy J 

//XT  Z/VZ SYZ/Y//  Z/YSY^y/ZYC  Z’SYOS.7~  //Z  77?<y />Ys?  yZY/yViY  YYlYYy7Z>Zlr£ 
ysy  3Zzrrr,  7^r  ZPnP  y/y/e/y'  Zz  rZ  yz/sy.  yzeczrr  /yv  T7zy  £sin 
Z/T///6  Z’/Z7Z  ~zZ2!  ZY  /Z>  Z7FZT7T 


DuBois  &  King,  Inc.  ENGINEERING  AND  ENVIRONMENTAL  SERVICES  RANDOLPH  VERMONT  05060 


C 


Job  No.  _ _ _ _ _ 

Project  /'’///'..< -l.  Z)s/> ' 

Subject 


Sheet  /£of^__ 
Date  ?z-eo 
By^Ch’K.  by _ 


/ij/iVK  72%r 

S7^<2c?7.  /zS~/  /S-'S&ss/sva.  72tr  S7yyZ>  77  Z77  77~  /P&£/y*c./^oC. 
<£c£7sS-7sc~'S  7/  77~  f/Jv/T?//'.  S. 7SAess,£,<r  -  /~i&~7 7C  ~/=r). 


DuBois  &  King,  Inc.  ENGINEERING  AND  ENVIRONMENTAL  SERVICES  RANDOLPH  VERMONT  05060 


c 


Job  No.  g££ 


Project  sfr 


Ys','Y> 


Sheet  /3  of 
Date -Y/-rv. 


Subject 

Zyss'/  /s  4  Y  ■■  ( 


By^Ch’k.  by. 


Y  YYY-. 


-^774."  Y/y^rY.Y/.:  YirZYc  i  7"'^<£r 
^  YYrYYAYZ  YY,:  YY  Y^Yy/Y  -7~C  /C  <2.  <1  YtS7~  <?<L 
Yc.^  -'~r-r  — >S'Vi  vucy  Yyh/yy  ~t~cs  Ys-V/y  yyyyc*- cs-Y y~  . 

(Z  /"YT  yY-YY'  AYY/YaY  -77Y  AsYsY 

/-S  YipCs/ZY  jro  jZT’/z.CAV/Yy'  Y^YtC/V/ 
Y/A-: '  ss/VaYY  <£~  YYYVYY  /Y  Y/'AYz  YAY. 

Z  &i£XC/J  /Z/YYPY  f/V  \  /£  YTOC-V'Y  TY  CY 

YT/  s  V  c y/yy  Yysy  Z.X'/tV'/V  (rf~C  "7  Y7.  J .  7Y  ~  /YA'err~ 

ZZ/Y  s-sSscc  YY  AY  YYY  yXzyy  /c*vy  YYa'y/  yyYccY 


/YYrY/.’YYy  <n 
YVYtY/Y/ 


sa/  -r*'Y~  YY  Y7~  Y/a/A  yr'/j/YY 


Y7<-  s/rs. 


C 


,  ?>/>■:  / 

C  ■ '  •  jf~ 

//Y~ 

T7//Y 

£,  .. 
/  .:•  . 

/:  v  <?  ’ 

^  V 

yZ 

/  Y'  ■  .'■  ■  - 

/ 

AY~/.,- 

V 

•  "  ■ 

-  -r  r"'  .->_ 

'-:■■/  "/ 

)'r  '  Y"-'~r;„ 

At'YYr, 

'X/'Y'i.  X{ 

T'  ~  ■ 

\.Y  .‘  'A 

YTY~  Cs  ’ 

-  ./^r 

X 

Y 

(/'£■ 

\ 

r  o 

/  •  / 

C  i'YA 

r 

ryJS  ■ 

-T7YY.  (  Vi- 

/C'll 

Y<r~  Y/Y/Y  i 


7Y  .  '  /'/rr 

-A. 


'  S/~  77r  724Y 


YYY~  ~~  skVSY  77j  YaYs  7  s  s//Y YctY  ~  Y/~&cs  > 


7r;>. 


■•'■'■  A'YrYs '///(■.  YY-  s'/z/YY/  Z,s/Y-’  A///YY  -  7/yZ  +  Z/  '-  <5  //JYY'Acyy 


C 


DuBois  &  King,  Inc.  ENGINEERING  AND  ENVIRONMENTAL  SERVICES  RANDOLPH  VERMONT  05060 


Job  No.  -J-d: 

Project 

Subject _ z 


Sheets  of 
Date 

By-^Ch’k.  by _ _ 


^  /^/,  ktvct  '  cr/s  ‘rj 


Zs.7/.-  ///////f  M-  ■ 


V  /.  _  A 

iTTY**//  7*^  *7/7/7  ~7~7//  /7**r'  77  ///■  >  '7:  cT  /  7/7 


,’cySy/  /y/7/*  *'/  1- "  //icy ’S' 


>7-7*7  y/v*) 


^*y*c--7~  —  *L)/7c///>/Z77  77/7777  y>£Z/7Z7ZM*  *?y  yzy-/J>  7'/*77y/V///<7$ 

sy~sC,  y  J*y/6C  777*. /P/d  71?  M  >77* 7*7//7~  17*7'  /TTTyCTZ 


*7*  7*77  YY'*/-  7//7y7'  777  77~  77777  Ms- 7/7, 


'■  / 777  7/7 


77*7  -7:  77*7  / 


'-C  -7*77*7/  77  7^  -7C/7  //?£■  Q 


7777* , 


jS/77:<£  /'d  f  CCO  S77CC  7?T~  777Z  7*7  7 *>777*7? My y/  7777*7 
y/s '*/77//*/?s  &  ■'.../■.'7>C*V  77  7*  *777*-  7777  S/7/77'- Z*/*cY*/*77  7t~7. 


,1/ 

//*;  */**/, V' 


c.  (z.  y^'S/Tis-  * 


ML.  7  7,%  cyz 


*?/  *  77*  >777/777  /7„  777777 

//  -  ///'**> 

^  % 

£  -  S*7-.'  7-  77**77* 


7*  /7**/7/7  T~  77L  ( 

77  s//  pT* *7.7  ~  /77Y-  ?87L 

y.  vz 

-  !j*w/*~7ZZ/.';  *  /.Sg 


DuBois  &  King,  Inc.  ENGINEERING  AND  ENVIRONMENTAL  SERVICES  RANDOLPH  VERMONT  05060 


Job  No.  ^ _ 

o  Project  S/s'  _  _ 

Subject  dL 

S / //  ’-  ■  O'/’  ■ 


Sss/.  /i/-L 


Sheets  of 
Date  ll 

By  Jli-Cti’k.  by _ 


AO- A >96  2*1 


uMcimtrtm 


NAIIOFUL  HOMU  FOR  IMSKCTION  Of  NOH-FtOtUl  OMR 
■  ILISWNO  DAM  IVT  00..  (U)  COMS  OF  ENQIWIM  M11HMI 
6MXWMOIF  OlCOt 


Dtlftois  A  King,  Inc.  ENGINEERING  AND  ENVIRONMENTAL  SERVICES  RANDOLPH  VERMONT  05060 


Project  sy* 
Subject 


Sheet  ZZ  of 
Date  /t-?z  -g 
By-^Ch’k.  by_ 


V//V  SYZZ  I  ,<?c  //YSSYYHO/C 


-<3^*2 


t££/  J£7>r  -  SS~0  ^7~ 

Sv'c r'ibc  7  ■  ' ■ '  —  — 

dx>  t-\  fc  ^  /  7  VT  c  -■  "  iT .  -  CT 

<^r'  fl,t-  /7/2 

q-  c.ctu'  - 


2(»  ■  7 


/  ?c 
2.lr; 
Z.L.> 
^.77 


2?  4- 

777? 

/^7-7 

7/77 


/77 

r>7 

//77 

<2777 


/77 — =*• 

<272 

7,f7 

£77 

/f.*7 

/7,r/ 


S7s*S/YY~ 

Y'c.s/Ztb'Z 

sG-Z/CsGOVO 


/^conueC  /7rV</ 


//jrcess/,r 

_.  .<P 

^2TO 

eoo 
/  cco 

/tsoo 
2,000 
2,  7CO 
3y  COO 
Z,000 
1,000 


or^o/r  nn*.  {// ;' 

L„y  r. 


%  /f'/U+sr* 

/  ’  /^'('/£r-o"’Zz) 


/~2,<1- 


c.i  7 
COP 
'  7  76 

I  7  77 
J,  to 
7,64- 
&.<?“? 
?•<? 

/2  .^7 


&&jrt',nze»s~r  ySOZ  /XCa*Y£ 

z.z.  on 

2  7 

279 

J.57 

■f-.OPT 

f.*£~ 

*?.eo 
7./ 3 
7.4  2- 


3,  f 

3.c 1 

*r 

<•© 

7-? 

/0.O 

/ZO 

/T.3 

/enT 


I  '  1 

■n- Sr^ee  pGuu/YST/Ztpn  o  ^  0>cccJC^/E2>  3Y  /%&/#//*&£,  £p<Jrt7?c*/, 


I 


I 


DuBois  A  King,  Inc.  ENGINEERING  AND  ENVIRONMENTAL  SERVICES  RANDOLPH  VERMONT  05060 


I  I  ■' 


=  ^cc  ' 


C  *  2. -ST 


:ss: 


2  ■»•«*•« 
mmmmrn* m 


:~3: 


gSSMHgBBBMiPgBBBSSBga^gggMM 

E  SjSiiH  S3-32E2  K£BS3  XX^^S  1IKMW  Tff  -  '--i!  _ ■  ---  — — IT  —  ^-  =  =  n  - J  •  ~ -i-i!  ^  _  ~ a  j;”':  SSJasCi  Sf3$5fiE  ££iSg5g  tSj 


;«asaaaii 


fexstva: 

ss&s 


:aa:asssr71 
jgffiaaaaasl 


:asi 


KmSmSH 

zasasha: 


iisatssares 

B2~:S& 


sunss 

:!H2£ 


/ 


miffiSSS3SSS£E3S35Sa! 


jgaswaiaSi 


^  p22SS  SSSSS  SS!m  SSSSS  5 

ir-iSBfii 


laBBBSSBBBijiaaBBBgiB!igBBBi£lBBBBBBl 

IB^BgB$lMBffiiBMBsjigMaEBBg-iggB  ggifg 

■BflBri^BBBHBBBBBBHBBBBHBBBHBi 


^5222  22222 13222  22222  2^322  22^22  eS222  212^2  ^s!£S  2^^92^2222  2^222  2!!£12^2^2  ^  *  P! ^ -.a*^  u 

■  3?  'imzi*-  *  a-  "  '''■'''  ifjSjjSSjg  jnyjj  -  1  ^  E  X 1  K2"v'  B  ’'•.!£?&  -‘  ^rSSSvft  iy23£f  w  I 

WSimM»««*hS8g«llUTTTI>»**inWlUHBgk*«ih«*iimi»»JUSSa  BSul 


IB! 


IjyHsiliiSH! 


mmmm »■»«« m 
■••••*«••■ 


S  SSSSS  I 


BijWjMjaaKjiaiag 

SiuSSaaSgiaa^i 


DuBois  A  King,  Inc.  ENGINEERING  AND  ENVIRONMENTAL  SERVICES  RANDOLPH  VERMONT  05060 


Job  No.  frPzzT  _ Sheets  of  - 

r  Project  ///'*■  z  Zol  a  2)/pi _ Dote  /Q-ztl-Bo 

^  Subject  - By^Ch’k.  by - 

sAy&cys/s.  (o/y/'r) 


& \ 


'/£// 


i 


1 _ 

2X?' 


Ak?Jcy/  dZr7/&7oy  -  &OOO  /=T 
Jzc.#tf£F  -  , 

£»/srs/A £  's/i  -  ur«./ss//*  sYm'es/J  0>  08 

C  A  A*  (04*3$^ 

q-  //a Ate’** 


Zd^T/P 

„ 

//A/? _ 

a 

z 

/CC 

/./z 

/zo 

/LO 

f 

/.“■"  ■?• 

/■  ?C 

400 

eof 

(? 

?.> "'.  - 

ZJ& 

&7C 

Z/S7 

0 

.2 -TV',  _i 

2.(rl 

/44o 

44M- 

/C 

i 

3.0Z 

2  200 

7SZC* 

/Z 

2 ,2.°i 

2/20 

sZzzz'/'/^ 


/£Z<zs/cotS  ^  2 


qo'ysZzzs^s:  "y/t-  '  -  ^ 

'  -^fw-  **  *  (*■  ‘>0*/)*' 

Q--  z.s&yy^ 

/aS£SScS/&&  4  A^P/Z.  A£oc+P  /iezs<ss?£r2> 
j>s?scs*rAEL  rz>  /A&yc/y' ** 2~ 


Z)  £pr// 

2 

.  ?£T 

+ 

3?  3 

(e> 

r?z 

& 

rzo 

f.C 

8  99 

:sss: 


■SSS!!! 

:S 


•ssssssssssss:: 


:B3«| 


SBsasBBBBss^Bssg  IlSlIf f 

ill^y!CTuiM8KjiiT"frg»MSSg5gflg!SBSSSS5iiSSISMwSgSSg!B| 

BBBSaaagSsaBBgs 


hbbbbhhbbbbbbbwbwhhbbbbhw^b^bks^bi 

:::i«SaaHssa2gaasaagaHgnsagB  Szsb^I 


ywm»wmH»iimi»igiBaiiiimiBg«MwiBii"fP""<MWfWwwmwfi»mPiPH!P«wpwwwT ■! 

B^S gxZZXih fy-- -  E f  ^EE*  **1  X^S^S X^Z=9 —JSJJ  I 

sOBE  isafflaffiggaifSiramBisssasBgiiagaagsjgB&qissiBSgai^Bai 


|Mg»iTO»fwaawiWBiiiaHiWKiamiwpigK8ig?<E^Ba8gxa8aiiiiiB^iBWWB»»i»Ha:Hg»aoaB8BBil 

aaaa.anBainaiBBHBBian.Hii.!iir<imi!Bitai..»4!a{!!{Si!iiai{iUHK.8BBgBaiacBn.n!HBBaa8Bi 


stssss 


l:SKi 


aajaa:« 

■MaiBMMM 

iSSKSS^i 

••■M  •§**  V  *  i 
■HWMNi  li 


i|gggg|gg>SMlBgSSgggg8BBBBgBgaBIgBIC3ag8SaBgggl 

?;i.'  |  -  SIS]  ZXX2Z  r  nr  ^  ’~' j  :'  -*::  P  !  1 |  '  /.  ^3*2  r  Mlrmnn  If  I  fl£w  *  -;.  '  jT”  *  fgj '  '!  ■ 

HBB3SBEaBBBB«a3Be 


SaeasaBssnasssaBc: 


\S&1 


as:: 


Bit 


gssassal 
isaual 

■■■■W  BSSSSSI 

?fB^g*SS*8BS>SS8S8l 

itntzammmmmt 


Duftois  A  King,  Inc.  EN  GIN  BERING  AND  ENVIRONMENTAL  SERVICES  RANDOLPH  VERMONT  05060 


/e5d£/7  /%6iY£~  ~  (^bv7*7/iC  /?/£  ^a£S//Y£ . 
/6//2£'7sV7ryC/'/  Stt>/7  JVs&Z  #££2)  2Z> 

7?/£~  -  27sC/rs/A>&€:  £o*lO£~  /&£-  ~77//^  /?/££?+, 


c 


c 


/• 


i  I 


I 


[ 


► 

|  DuBois  &  King,  Inc.  ENGINEERING  AND  ENVIRONMENTAL  SERVICES  RANDOLPH  VERMONT  05060 


I 

c 


Jot  No.  _ 

Project  /ir/.o 

Subject  /-  s, 


-  sPyp^c-lc;-'/ 


y  /^oo/eAT  /£&'/'<:  yjy- 


Sheet^Tof^ _ 

Date  /^-2J-£Q 
Byc^th’k.  by _ 


/&*://  Co  &t//  ■■  3ZCQ 

Slo/^  •*  CtC/1 

~  C"^' 


Per-/// 

/£ 

/£% 

Z 

AZz 

* 

~>/-C 

A  7? 

0 

?9.1 

2.2.1 

6 

/ Z& .  1 

2.^ 

/r 

ISUfr 

3.0°! 

// 

/&*,! 

04  C 

/Z 

sf£.% 

2>.(o4- 

Q  - 

q  --  f ;  ?  rw  /C  ^ 


<? 

ce 

.30  / 

/7Z 

/3'  2- 

ZZ.^ 

>n?6 

Cel-rt 

550 

///C*Z 

//06 

/7,  *70 

/J7S 

at  z  m 

i 


/ 


i 


DuBois  &  King,  Inc.  ENGINEERING  AND  ENVIRONMENTAL  SERVICES  RANDOLPH  VERMONT  05060 


Job  No.  1TFZ.C 

Project 

Subject  ///&eM'£  k  $  -  \ 


Sheet  2£of  Jc 
Date  £3 

By^Ch’k.  by _ 


^/cV/  ^  -  2.CCC  f-r 

jScC^Cy/  q  --  //  ZCOC-rt.  — S77/<&£:  -6.  //=77 

£"/s~  ^ /ftyy  -  3 GCOrr *"  ^  />ci's7£~  :  ,  /7^//C-/::7~ 

S^.M-r/y  Qjve/ysz)  -  //3S&(/~  jTjft)  -  /Z  /-Z&c/^c-  - -  sz>/<yer  -  C8Z"  sr 

/vr  Z?rc  -•  T  “  ~  Z^/ft  jZyLzy//^  -  /kC?  s/z 

£&..**  Q  *  // 3So  ( /  ~  ~TT4-^-)  --  /e4-bGcs*& 

S/'S  yCcM  y/  */  ~  C.&C  SCT 


sr  *2. 


ftoXs/  ftov&7~/Z  -  C~£TQ  /CZZT7~. 


/BrcrK/'  Q  K  ■  /C  Z3Z  cs'-c  s yz><zc  ■-  /?,  /  z*t~ 


7-  /7./7-T-  33  38  pr2"  — —  JZz.cy/V<8~  ' 

(Jj,  Crx/s/c)  •■  /04(o0(/~  T77\ )  ~~~ ■Z’zvze'  -  /7-C-  pt~ 

/f  {■/  ',-  ’^'//jt^yy  “  — *■“  j/casyc-  ~  Z-^c-y^ 

fty^AfC//  /ZZ'/Cf , /-  ■-  /CZ^f-f  Cr£ 


'■Tyy&r  /y/  /fty>c^ ft.  -  /f70/=y 


yC&t’C// 


/Zr^ir/Y  r//  ZCOC  r7~ 

/Setzyscs/  7pp3~  /M-<cO  — jsz&xbe:  ^/ZZZ/zy- 

/yr-  /Z 3 ry  -  z/zUyy  ^  ft! -  380  yzc-^T 

CPp^Cnz/yc)  ■*■  /OZioO  ( /  ~  zf</)  z  &(oZTZ  cs*.  ~~~~  -  /£.  O-T 

- ZZ8~/rr^  — —  3  2^  ,/c-rr 

^  /zftzo (/-  —  *_rZ{~) ' 

-ftrZy^r  /sy  ~  /ft,  &■  fy~ 


+r 


DuBois  &  King,  Inc.  ENGINEERING  AND  ENVIRONMENTAL  SERVICES  RANDOLPH  VERMONT  05060 


Job  No.  J&EL 
Project  ///re 
Subject 


Sheeti=2.of.^£ _ 

Date 

Byr^h'h.  by _ 


/Z7>aT//  7//  ” 


*■  r'i.  — s7sa$-£- /£. ^>r- 

l%7s/(rC  "  $?£.*/  -  Z7COf*r'z-  — =  ZZ/ac~at~ 

£Z/~?‘f( i  "  ■■'  &(s  8 (c  crc  -  /£  ZT/^r 

— ■"  37<0<0 /‘T- £  — 

4? .  »  emi-l/ ~  ^i%r~) = 

z^O////  *'7'  =  P7~ 


/ZZa///  * Z 


02'/;  , '  ^^./ZG  7~/-/  ~  ^  20(2  /■  / 


/S's  ssSCs.  cp^-  'Z(?Q&C/-~C  - -  *7  Z7~ 

‘Tsz-A'-  '*  /P-’"  /v-7‘  ’"“’/fa?**/  ~  /£>~-  /V  *  ^ /%£ t-sttT  -  ■Z'Z  s/C-/=T 

ZZe*'*  *'  ZT^  P-r^/,.  v  =  (/-  -  &  7  8  I  cps  — ^  jsx*> cztrS'f/r- 

J/Za/s/.Gxr  .vt"  f*-'!  r-'7~  ■”"  sZZZ’s-a-/  '  fO/^r^  ""  Tree's* sT  S7a/C-/=7 — 

/?**>*«  Q*  3(*& {,  ((-  --  el&Z  ^ 

J^ZZ/hZ"  /s’/  /Zz//c~//  <£?.  ^  pr 

^  ^ez/c*  W  -  2(900  ^7- 

/See^c// O.  -  8^87  — c.t?agC  /&.  9  zrr 

/  I  r  (a 

1 /£/?/&&  A/7~/7.?/sr  //ee>-f  -  <T/0  sr*  *■  A%:<z/>er  ^gZfic-zr- 

Jk^^6^)s  8^SZ  (/--£&)  -  SZ^tfcrs  — —  -S7w,fc'=  /2  ^r* 

Tsz/fc/r  a  /$.  7/=r~  — /&///  ~- S/O/^r’2'  ~~ *  /7'/c>//r  -  -/=7" 

c  3x»czQri=  8431(1-  ~^r)--  szn<LF^ 

SZ*&£T  s/V  z&ksZC  "  A2?A7~ 


£ee»c#Q--  S492  - 

l//'SS7A&^  A/7~  //.  ? /*r 


DuBois  A  King,  Inc.  ENGINEERING  AND  ENVIRONMENTAL  SERVICES  RANDOLPH  VERMONT  05060 


lab  No 


ubject  - 

2X>/?  /y>/oc,^  Zr&SA'Zi/s/Z  (c<?sv  ry 


Sheets  of 


By^Ch’k.  by_ 


W// l/V 

r<ec'  ppcvaZ 


/QlayCs/ 


&>/CA/  Cs> 


2>/-Z?AW4%£. 

C^J 

//yzcc 

/6.4- 

5T<? 

/£>34/ 

/7 

...... 

err 74 

/c.(* 

s^sg 

/r.s" 

ezez 

&.c\ 

ez  74- 

/&  7 

/7s'//?£?i/7Z 


Ji/v/SX  ZeKtZ  /A/  /7>A/£> 


S7^&£~  shoe. 

7Z>  y=£OQX> 


sVt?  S7Z?c€Vc;&£Z 
S/lffiW£>A*7£:£> 


7ZTZL.  ZidfrV 


T=TA 


Xp/C*.  vPC2>  /x?£r/a//7J 


A'c  _r  7'^UAO-ru/zcz 

/Aft'S/ A>J  7Z~£i 


£tCiCuirt7i~>z  s^ys/v 


&7~D  /O  S7&CC? &<€££ 
s?/?y  /3<r  s/V<y/Y£A??z~£) 
Zfcepx/¥y  ysez  y&e. 

^/7ATA/'  //vd/7&77PA/ 


I 


ntC-1  vtWSlC*  OflT£0  JAN  1973 
UP'-ATEO  ALG  7 4 
CHANGE  NO*  Gl 


MU.es  PQNO  CAM  U.S.  Akmy  CCRPS  OF  ENGINEERS 
CONCORD. vEGMCNT  1940 
DESIGN  STORm 


jec  specification 


NO 

NMR 

NM  IN 

IDAy  I m 

[MIN 

METRC 

IPLT 

I  PC  T 

NSTAn 

144 

0 

30 

l  0 

JCPE  R 

J 

0 

nwT 

0 

0 

2 

0 

0 

SUH- ARE  A  RUNCFF  COMPUTATION 


M 

ILES  PONO  Cam 
1ST  Ay 

I 

ICOMP 

0 

IECOn 

0 

I  Tape 

0 

JPLT 

1 

JPRT 

0 

INAme 

l 

IHYUG 

1 

IUHG 

1 

Tape  a 
b  •  70 

SNAP 

o.uo 

MtCRCGRARb  OATA 

trsca  trspc 
0.00  1.00 

RATIC 

0.000 

I  SNOm 
0 

1  SAmE 

0 

LOCAL 

u 

SPFE 

0.00 

PM  S 
19,50 

Qb 

100.00 

PCECIP  data 
.  R12  ,  ^24 

111. CO  120.00 

R4g 

0.00 

R72 

0.00 

C96 

0.00 

STRkr 

0.00 

OLTkR 

o.oo 

RT1CL 

1.00 

ERAIN 

0.00 

.LOSS 

stpks 

0.00 

OATA 
m  T  IOK 
1.00 

strtl 

.74 

cnstl 

.12 

ALSmx 

0.00 

RT  Imp 
.  0.00 

UNIT  HYCPOGRAPh  DATA 
TP=  3. SO  CP-  .43  N  T  A=  0 


APPROXIMATE  CLARK  COEFFICIENTS  FROM 


RECESSION  OATA 

STRTQs  4.00  CRCSN*  -.10  PI  l 
GIVEN  SNYQtR  CP  AND  TP  ARE  TC  =  7.4b  ANO 


CP- 

Rr 


1.50 

6.22 


INTERVALS 


Ml  . 
SOS, 
102, 
20, 


UNIT  riYOPOGMAPh  3q  ENO-OF -PER ( 00  0«CINATES. 


152. 

302. 

4  70. 

629 

4J3. 

369. 

314. 

267 

fl6  • 

74. 

*3, 

b  t 

17. 

15. 

13. 

1  1 

LAC* 

744. 

227. 

Mb. 

9. 


3.47  hOU«S.  CP« 

eoo. 

193. 

39. 


.64 

706. 

IfeS. 

3i: 


VCL  =  1.00 
702. 
140. 
2H. 


ENO-Of-PER ICO  ELOW 


TIME 

RA  |K 

E  *CS 

COMP 

0 

30 

.06 

0.00 

4 

0 

60 

.06 

0.00 

4 

l 

30 

.06 

0.00 

4 

l 

60 

.06 

0.00 

3 

2 

30 

.06 

0.00 

3 

2 

60 

.06 

0.00 

3 

J 

30 

•  06 

0.00 

3 

J 

60 

.06 

o.oo 

3 

4 

30 

•  06 

0 . 00 

3 

4 

60 

.06 

0.00 

1 

5 

30 

.06 

0.00 

3 

b 

60 

.06 

o.no 

2 

o 

30 

.18 

.09 

6 

D 

60 

.16 

•  12 

21 

7 

30 

.10 

.12 

53 

7 

60 

•  I H 

.12 

10S 

M 

30 

.10 

.12 

l  76 

H 

60 

•  le 

.  12 

C  6  1 

9 

JO 

.10 

.12 

354 

9 

60 

.16 

.12 

**40 

10 

30 

.  12 

s  n 

10 

60 

.10 

.12 

607 

1 1 

30 

.10 

.12 

6  /0 

1 1 

60 

.16 

.12 

723 

12 

30 

.97 

.91 

601 

u 

60 

.97 

.9| 

440 

13 

10 

1.1  7 

1.11 

12*2 

1  3 

60 

1.17 

l.U 

16  74 

14 

JO 

l."* 

1.41) 

?<  ;o 

1- 

1  .  •6 

1.40 

tu  1  V 

r- 

•0 

u  71 

».6b 

1./6 

S4M 
l  1 9 


24 


/ 


I 


[ 

IS  30 

1.37 

1.31  6733. 

IS  SO 

1.37 

1.31  8<r90 . 

l  7  30 

1.07 

1.01  9767. 

l  7  SO 

1.07 

1.01  10^4. 

13  30 

.04 

.0  3  1  1  7JS. 

l y  *0 

.04 

.03  1< 

0  35. 

\ 4  30 

.05 

.03  l 

694. 

60 

.04 

.03  10887. 

20  30 

.04 

.03 

>849. 

20  so 

.05 

.03  8*25. 

21  30 

.05 

.03  7602. 

21  60 

.04 

.03  6s39. 

22  30 

.05 

.03  5601. 

33  60 

.05 

.03  4204. 

23  30 

.04 

.03  4  l 2  4 , 

23  SO 

.05 

•  03 

3546. 

c 

0  30 

0.00 

0.00 

3053. 

? 

0  SO 

0.00 

0.00 

2630. 

? 

l  30 

0.00 

0.00 

2265. 

d 

1  60 

0.00 

0.00 

|4<*A  . 

d 

2  30 

0.00 

0.00 

16  72. 

d 

2  sO 

0.00 

0.00 

1431  . 

d 

3  30 

0.00 

0.00 

1221  . 

d 

3  60 

0.00 

0.00 

1  iso. 

? 

^  30 

0.00 

0.00 

in'.. 

d 

4  n  0 

0.00 

0.00 

10  70  . 

d 

S  30 

0.00 

0.00 

10^7  . 

d 

5  6  0 

0.00 

0.00 

987. 

d 

6  30 

0.00 

0.00 

947. 

d 

s  60 

0.00 

0.00 

910. 

d 

7  30 

0.00 

0.00 

674. 

d 

7  SO 

0.00 

o.co 

839. 

d 

4  30 

0.00 

0.00 

806. 

d 

M  60 

0.00 

o.oo 

d 

9  30 

0.00 

o.oo 

743. 

2 

9  60 

0.00 

0.00 

7  13. 

d 

10  30 

0.00 

o.oo 

brtS  . 

d 

10  6  U 

0.00 

0.00 

654. 

d 

1  1  30 

0.00 

o.co 

632. 

d 

11  SO 

0.00 

0.00 

606  . 

d 

12  .30 

0.00 

0.00 

582. 

d 

12  SO 

0.00 

0.00 

559. 

13  30 

0.00 

0.00 

537. 

d 

13  so 

0.00 

0.00 

^16. 

2 

14  30 

0.00 

0.00 

4  95. 

2  14  *0 

2  IS  30 

0.00 

0.00 

o.oo 

o.oo 

476. 

-57. 

2 

15  SO 

0.00 

O.oo 

4}«. 

2 

16  30 

0.00 

0 .00 

421  . 

2 

16  60 

0.00 

0.00 

**04 . 

d 

1  7  30 

0.00 

0.00 

384  . 

2 

1  7  SO 

0.00 

0.00 

J73. 

d 

1»  JO 

0.00 

0.00 

358. 

d 

In  6  0 

0.00 

o.oo 

)44. 

d 

14  3  ) 

0.00 

o.oo 

1  10  . 

d 

14  6J 

0.00 

o.oo 

317. 

2 

20  30 

0.00 

0.00 

JO*  . 

d 

20  60 

0.00 

o.oo 

292. 

d 

21  30 

0.00 

0.00 

281  . 

2 

21  60 

0.00 

0.00 

2  70  . 

2 

d2  30 

0.00 

0.00 

259. 

d 

22  60 

0.00 

0.00 

249. 

d 

23  JO 

0.00 

0.00 

2  39. 

2 

23  SO 

0.00 

o.oo 

229. 

1 

0  30 

0.00 

0.00 

<20 . 

1 

0  SO 

0.00 

0.00 

2 11  . 

1  10 

0.00 

0.00 

203. 

1 

l  60 

0.00 

o.oo 

195. 

! 

2  30 

0.00 

0.00 

187. 

! 

2  60 

0.00 

0.00 

180. 

i 

J  Vi 

0.00 

0.00 

1  73. 

! 

3  SO 

0.00 

0.00 

166. 

! 

4  30 

0.00 

0.00 

159. 

: 

4  so 

0.00 

0.00 

153. 

! 

S  30 

0.00 

o.oo 

147. 

J 

S  SO 

0.00 

0.00 

Ul  . 

. 

S  30 

0.00 

0.00 

1  35. 

J 

S  SO 

0.00 

0.00 

130. 

J 

7  30 

0.00 

0.00 

125. 

1  sg 

o.oc 

0.00 

120. 

H  )0 

0.00 

0.00 

115. 

5  60 

4  30 

t:M 

o.oo 

0.00 

i  io. 
106  . 

' 

*  6  0 

o.on 

0.00 

102  . 

. 

1  0  lu 

0.00 

o.co 

«*8. 

' 

ir.  ~.f 

0.00 

0.00 

-4  , 

l  1  '■ 

0 .01* 

j  .ns 

*0. 

;  i  •  • 

f  ..  <■ 

■  .  'n 

•  / 

/ 


I 


3 

12 

30 

0.00 

0.00 

53. 

3 

12 

60 

0.00 

0.00 

50. 

3 

1  1 

30 

0.00 

0.00 

77. 

3 

13 

60 

0.00 

U.00 

74. 

3 

1*. 

30 

0.00 

0.00 

71  . 

3 

14 

*0 

0.00 

0.00 

6rt . 

3 

15 

30 

0.00 

0.00 

65. 

3 

15 

60 

0.00 

0.00 

63. 

3 

lb 

30 

0.00 

0.00 

60. 

3 

lb 

60 

0.00 

0.00 

55. 

3 

1  ? 

30 

0.00 

0.00 

55. 

3 

1  7 

60 

0.00 

0.00 

53. 

3 

H 

30 

0.00 

0.00 

51 . 

3 

H 

“0 

0.00 

0.00 

49. 

3 

1  * 

30 

0.00 

0.00 

47. 

3 

19 

60 

0.00 

0.00 

**S  • 

3 

20 

30 

0.00 

0.00 

43. 

3 

20 

60 

0.00 

0.00 

42. 

3 

21 

30 

0.00 

0.00 

*♦0  • 

3 

21 

60 

0.00 

0.00 

35. 

3 

22 

30 

0.00 

o.oo 

37. 

1 

-0 

0.00 

0.00 

35. 

3 

c  3 

30 

0.00 

0.00 

34. 

3 

23 

60 

0.00 

3.00 

31. 

6U« 

23.42 

20.51 

198783. 

?►  A* 

6 

-HCuW 

24-nOUR 

72-moUR 

TOT*L  VOLUME 

2035, 

9675. 

3  772. 

1350. 

1957  79  . 

1  3.29 

20.95 

23.00 

23.00 

4  760. 

7*55  . 

®2 1  tt  • 

6212. 

hTOhOC^APm  ROUTING 


*ESf*vOlP  ROUT  lNO--*MLES  PONQ  Dam 


ISTAO 

ICOMP 

IECCN 

iiape 

JPLT 

«PRT  I NAME 

0 

1 

0 

0 

0 

0  1 

routing  cata 

OLOSS 

closs 

AVG 

I  PE  S 

ISAME 

0.0 

0.000 

0.00 

1 

0 

NS  TP 5 

NbTOL 

LAC 

AMSKK 

X 

TSk  STORA 

l 

0 

0 

0.000 

0.000 

0.000  -1. 

STORAiF  = 

1  J6  7. 

1500, 

1  7  l  S  . 

1925. 

2199. 

2350 

.  2560. 

2775. 

2990. 

outplc-= 

0. 

1  1  . 

363. 

958. 

2168. 

3109 

.  5403. 

e264  . 

11636. 

I 

1 

l 

l 


T  |Mf 

top  StOR 

AVG  IN 

E  OP  CUT 

0  JO 

l  4  1  3  . 

*  . 

4  . 

3  60 

1  4  1  1. 

*  . 

4  . 

1  30 

1413. 

*  . 

4. 

1  60 

}4l3. 

3. 

4. 

2  30 

1413. 

J. 

4  . 

2  60 

1411. 

3. 

4. 

3  JO 

1413. 

3  • 

4. 

J  60 

1  4  1  1  , 

J. 

*  j  J 

1  4  1  1  . 

J. 

4. 

*  60 

1  4  1  3  • 

J. 

4. 

6  JO 

1  l  1  . 

J. 

4  . 

5  60 

1-13. 

J. 

*  . 

6  JO 

1*13. 

*  . 

4  • 

6  60 

1*  |«  , 

1*. 

4. 

7  JO 

1*15  . 

37. 

4  . 

7  oO 

14  l  H  . 

79  . 

*  . 

■»  JO 

|4£  «... 

1*0  . 

5. 

-*  60 

1-  12. 

21h. 

5. 

*  JO 

1  4*S  . 

JOH  . 

6. 

9  bO 

1*6  l  . 

*01  . 

8. 

10  JO 

1461  . 

*9  1  . 

9. 

10  60 

1 60*  . 

6  70  . 

15. 

1  1  30 

1629. 

4  16. 

68. 

1  1  60 

166*. 

696  . 

100. 

12  10 

1  5'4  1  . 

14  J. 

12  60 

1410. 

**  i . 

152. 

U  J" 

16*7. 

110  1. 

26  1  . 

l  3  60 

I*  .5. 

1  466  . 

J  JO. 

14  JO 

1  76  9. 

19  72. 

*46. 

l*  60 

1  «*  1  , 

6  6**., 

7**  . 

15  JO 

1  *4(j. 

’*'4  7. 

106  J. 

r»  6.j 

/O'-  •. 

*6rt«  . 

146  1. 

1  -  J-) 

f  J* . 

«•  M»l, 

>*6|)  • 

|6  *>0 

h  . 

7  U  . 

»4  '  J  . 

l  T  'O 

. 

/ 

i  .  i 

•  ■  •  r  - 

3200 

15392 


/ 


t 


f  * 


1  le  jo 

t  M  oO 
1  14  30 

1  19  60 

I  20  JO 
1  20  60 
l  c\  JO 
1  <1  oD 
1  22  30 
1  22  60 
1  2  3  JC 
1  23  60 
c  0  30 
c  0  t>0 


5*1: 

SI!: 

\ti: 

*0  7. 
799. 

7*4.  , 
77*. 
7*9. 
7*3. 
7*#., 
1750. 

I  74.4.  . 

173*. 
1  7  32. 
I  72  7. 
1722. 
I  71  /. 
1712. 
1  707. 

Ii«: 

1*92. 

1**7. 

tSrf : 

1*7?. 

1**7. 

IKS: 

IKS: 

1**3. 

1*39. 

Uj*. 

*30. 
0*  *  • 
*2|. 
*1  7. 
*13. 
J 10. 
*0*. 
*02. 
*99. 
55*  , 
s*4'  . 
I  ’****. 


113*7. 

11911. 
1  1063. 
11291. 
10360. 
9209. 
*160. 
7070. 
*070. 
5202. 
4.469. 
3*36. 
3300. 
2*<»2  • 
2**4.a. 
2106. 

14?: 

326. 
191. 
137. 
092. 
1049. 
1  00  7. 
96  7. 
929. 

*92. 
050. 
*22. 
790. 
75d  . 
720. 
094, 
671. 
6<o. 
619. 
594. 

Kl: 

52b. 
600. 
4*0. 
46b. 
440  . 
4  30. 

*|J. 

396. 
3*1. 
360. 
351 . 
33  7. 
32-. 
311. 

29*. 

2*7. 

27s. 

26-. 

25-. 

244. 
234. 
2?0. 
216. 
20  7. 
194. 
9|. 
*  J. 
176. 

l64. 
162. 
:c6. 
iso. 

144. 

;3h. 

W: 

?*: 
IJ. 
Ort. 

04. 
10U. 
46. 
42. 
**. 

*•2. 

7-. 


9505. 
106  77. 

IIS#?: 

10032. 
10000. 
9147. 
*151. 
7249. 
63*1. 
5539. 
4*91 . 
4305. 
3766. 
32*0. 

2440. 

20*4. 

2423. 

iooA: 

Ml: 

1029. 

520. 

437. 

fill 

.090. 

1036. 

45  3  C 

«1: 
05  7. 
*27. 
797. 
760. 
740. 
713. 
607. 
66  1  . 
636. 

Ill: 

56  7. 
045. 
625. 
504. 
405. 

46  6. 
44*  . 
431. 
4l4. 

350. 
3*3. 
360. 
35  7. 

IH: 

317. 

JO*. 

300. 

252. 

2*4. 

276. 

200. 

260. 

263. 

245. 

230. 

Ill: 

ill: 

203. 

197. 

150. 

1*4. 

I  7*. 
W2. 
!*•/. 
1*1. 
1‘ 


__  4 


1 

14 

30 

1582. 

72. 

145 

2 

14 

60 

is?q. 

69. 

140 

2 

15 

iO 

1576. 

67. 

135 

2 

lo 

60 

15  72  . 

131 

16 

JO 

1570  . 

61  . 

126 

} 

1  o 

*0 

1568. 

59. 

122 

i 

1  7 

JO 

1565. 

57. 

118 

i 

1  l 

oO 

1563. 

54. 

113 

3 

IH 

10 

1560. 

52. 

109 

i 

H 

oO 

1553. 

50. 

106 

1  9 

JO 

1555. 

4«. 

102 

2 

19 

60 

1553. 

66  . 

98 

cO 

JO 

1551  . 

4*., 

95 

i 

<0 

6Q 

1  5*.  5  . 

43. 

91 

2 

<-  1 

JO 

1567. 

41. 

@8 

2 

*  1 

50 

15»5. 

39. 

85 

i 

et 

JO 

1543. 

38. 

82 

_• 

r2 

5.1 

1541  . 

36. 

79 

•> 

rJ 

30 

1540. 

35. 

76 

J 

23 

5) 

1530. 

33. 

73 

50*4 

195708 

AK 

6-nOljR 

24-hCu« 

72-hOuR 

CFS 

11271 

9019, 

J664, 

1360. 

NOES 

12. 5^ 

20. 3$ 

22.65 

ac-ft 

44  75. 

7272. 

8095. 

total  volume 

195 /«*, 
22.  ti 
8095. 


^u^OFF  SL**wawy«  AVERAGE  Flow 


,  »F  A* 

6-^rup 

24-hOuG 

72-**Cow 

ARE  A 

1 

120  35. 

9575. 

3  7  72. 

1300. 

6.70 

0 

11271. 

*40  19. 

J664. 

1360. 

6*  70 

hec-i  version  dated  jan  1973 
UPC*  T E  D  AUG  74 
Change  NO.  01 


MILES  PONO  OAH  u.S.  iOMy  CORPS  OF  ENGINEERS 
CONCORO. VERMONT  I960 
DESIGN  STORM 


NQ 

144 


NHR  NMIN 

0  30 


JOR  SPECIFICATION 
IOAr  I  HR  IMIN  M£TWC 

10  0  0 

JCPER  NWT 

3  0 


I PL  7  IPR  r  nstan 
2  0  0 


sub-area  runoff  computation 


MILES  PONO  OAM 

ISTAQ  ICOMP  IECCN  ITAPE  JPLT  JPRT  1NAME 


1 

0 

0 

0 

i 

0 

1 

I  MY  DO 

l 

IUHG 

1 

TAREA 

6.70 

SNAP 

0.00 

HYCROGR APh  DATA 
TRSUA  TRSPC 

0.00  1.00 

RATIO 

.500 

I  SNOW 

0 

I  Same 

0 

LOCAL 

0 

SPFE 

o.co 

PM  S 
19.50 

R6 

100.00 

PPECIP 
R  12 

111.00 

DATA 

R24 

120.00 

R48 

0.00 

R  72 
0.00 

RS6 

0.00 

STpkp 

0.00 

OLTkp 

3.00 

rticl 

1.00 

ERAIN 

0.00 

LOSS 

STRkS 

0.00 

DATA 

RT  IOK 
1.00 

STRTL 

.74 

CNSU 

.  1c 

ALSm* 

0.00 

RT  IMP 
0.00 

UNIT  HYOROGRAPH  C a  f  A 
TP=  3.50  CP-  .63  NT  A=  0 


APPROXIMATE  CLARK  COEFFICIENTS  FROM  GIVEN  SN 


RECESSION  DATA 

STRTO*  4.00  QRCSN*  -.10  RTICR=  1.50 

YOER  CP  ANO  TP  ARE  TC=  7.86  AND  R  =  6.22  INTERVALS 


UNIT 

HYOROGRAPH 

30  ENO-OF 

-PERIOD 

ORDINATES, 

41. 

152  • 

302. 

4  70. 

629. 

509. 

433. 

369. 

314. 

267. 

102. 

*6  • 

74. 

63. 

53, 

20. 

17. 

15. 

23. 

n. 

744. 

227. 

<•5. 

9. 


3.47  HOURS. 
800. 
193. 
39. 

2. 


CP=  .64 
786. 
165. 
33. 
7. 


VCL=  1.00 
702. 
140. 
28. 


ENO-OF-PEulOO  FLOW 


T  I  M  t 

RAIN 

fcACS 

COMP  0 

0 

30 

.06 

0.00 

4. 

0 

60 

•  06 

0.00 

4. 

l 

30 

.06 

0.00 

4. 

l 

60 

.04 

0.00 

3. 

2 

30 

.06 

0.00 

3. 

2 

60 

.06 

0.00 

3. 

3 

30 

.04 

0.0  0 

3. 

3 

60 

.06 

0.00 

3. 

*, 

30 

.06 

0.00 

1. 

<• 

60 

.04 

o.oo 

3. 

6 

30 

.04 

o.oo 

3. 

5 

60 

.06 

0.00 

2. 

4 

JO 

.1° 

.09 

4. 

4 

40 

.10 

.12 

21  . 

7 

30 

.1* 

.12 

1 3  • 

7 

60 

.18 

.12 

105. 

8 

30 

.1" 

.12 

174. 

H 

60 

.12 

261  . 

9 

30 

.10 

.12 

354. 

9 

60 

.10 

•  12 

<•4#, 

10 

30 

.16 

.12 

5  J1. 

10 

60 

.1* 

.  12 

607. 

1 

JO 

.12 

670. 

1 

40 

.  I* 

.12 

723. 

12 

30 

.97 

.91 

801  . 

12 

60 

.97 

.91 

940  • 

13 

30 

1.17 

(.11 

|C4?# 

1 

40 

1.17 

1*11 

1674. 

l*. 

JO 

1  .4* 

1.40 

Zt  / 0. 

I? 

►  o 

1  .*«* 

l  .40 

30  19, 

15 

»■) 

».  71 

».*-*■* 

W  /4. 

598 

1 


24 


I 


I 


1 

16 

30 

1.37 

1.31 

»  . 
6733. 

1 

16 

60 

1.37 

1.31 

0290. 

1 

1  7 

30 

1.07 

1.01 

9  7*7. 

1 

17 

60 

1.07 

1.01 

10909 , 

1 

18 

30 

•  09 

.03 

1 1  7fl6. 

1 

18 

60 

.09 

.03 

12035. 

1 

19 

30 

•  09 

.03 

11694. 

1 

19 

60 

.09 

.03 

10687. 

1 

20 

30 

.09 

.03 

9649. 

1 

20 

60 

.09 

.03 

0729. 

1 

21 

30 

.09 

.03 

7602. 

1 

21 

60 

.09 

.03 

6539. 

1 

22 

30 

.09 

.03 

5601  . 

1 

22 

60 

.09 

.03 

4604. 

1 

23 

30 

.05 

.03 

4124. 

1 

23 

60 

.05 

.03 

3S46. 

2 

0 

30 

0.00 

0.00 

3053. 

2 

0 

60 

0.00 

0.00 

2630. 

2 

2 

30 

0.00 

0.00 

2265. 

2 

60 

0.00 

0.00 

1948. 

2 

2 

30 

0.00 

0.00 

1672. 

2 

2 

p 

3 

60 

30 

0.00 

0.00 

0.00 

0.00 

1431  . 
W21  . 

2 

3 

60 

0.00 

0.00 

1U0. 

2 

4 

30 

0.00 

0.00 

1114. 

2 

4 

60 

0.00 

0.00 

1070. 

2 

C 

30 

0.00 

0.00 

1027. 

2 

5 

60 

0.00 

0.00 

9*7. 

2 

6 

30 

0.00 

0.00 

947. 

2 

6 

60 

0.00 

0.00 

910. 

2 

7 

30 

0.00 

0.00 

0  74. 

2 

7 

60 

0.00 

0.00 

039. 

2 

30 

0.00 

0.00 

006. 

2 

8 

6  0 

0.00 

0.00 

774. 

2 

9 

30 

0.00 

0.00 

743. 

2 

9 

*0 

0.00 

0.00 

713. 

2 

10 

30 

0.00 

0.00 

685. 

2 

10 

60 

0.00 

0.00 

658. 

2 

1 1 

30 

0.00 

0.00 

632. 

2 

1 1 

60 

0.00 

0.00 

606. 

2 

12 

30 

0.00 

0.00 

502. 

2 

12 

60 

0.00 

0.00 

559. 

2 

13 

30 

0.00 

o.oo 

c 

37. 

2 

13 

60 

0.00 

0 .00 

516. 

2 

14 

30 

0.00 

0.00 

495. 

2 

14 

60 

0.00 

0.00 

476. 

2 

15 

30 

0.00 

0.00 

457. 

2 

15 

60 

0.00 

0.00 

438. 

2 

16 

30 

0.00 

0.00 

421  . 

2 

lfc 

60 

0.00 

0.00 

404. 

2 

17 

30 

0.00 

0.00 

388. 

2 

17 

60 

0.00 

0.00 

373. 

2 

IB 

30 

0.00 

0.00 

358  . 

2 

18 

60 

0.00 

0.00 

344. 

2 

19 

30 

0.00 

0.00 

330. 

2 

19 

60 

0.00 

0.00 

317. 

2 

20 

30 

0.00 

o.oo 

304. 

2 

20 

60 

0.00 

0.00 

29?. 

2 

21 

30 

0.00 

0.00 

281  . 

2 

21 

60 

0.00 

0.00 

2  70. 

2 

22 

30 

0.00 

0.00 

259  . 

2 

22 

6  U 

0.00 

0.00 

249  . 

2 

23 

30 

0.00 

0.00 

239. 

2 

23 

60 

0.00 

0.00 

229. 

3 

0 

30 

0.00 

0.00 

c20  • 

J 

9 

60 

0.00 

o.oo 

211. 

3 

l 

30 

0.00 

0.00 

203. 

3 

i 

60 

0.00 

0.00 

195. 

3 

2 

30 

0.00 

0.00 

107. 

3 

2 

60 

0.00 

0.00 

100. 

3 

3 

30 

0.00 

0.00 

73. 

3 

3 

60 

0.00 

0.00 

t>6  . 

3 

4 

30 

0.00 

0.00 

59. 

3 

«4 

60 

§:8§ 

0.00 

53. 

3 

5 

30 

0.00 

47. 

3 

6 

60 

0.00 

0.00 

4  t  . 

J 

6 

30 

0.00 

0.00 

15. 

J 

6 

60 

0.00 

0.00 

JO. 

7 

30 

0.00 

0.00 

2S  . 

J 

1 

60 

0.00 

0.00 

120. 

M 

30 

0.00 

0.00 

1  15. 

i 

H 

60 

0.00 

o.oo 

1 10. 

9 

30 

0.00 

0.00 

106. 

1 J 

* 

*0 

0.00 

0.00 

102. 

10 

10 

Q.on 

0.00 

44. 

L  •) 

1  l 

o.oo 

0.00 

*4  . 

o .  •;  o 

>) ,  C  0 

90. 

3 

12 

30 

0  »  0  D 

0.00 

63, 

3 

12 

60 

0.00 

0.00 

00, 

3 

1  3 

30 

0.00 

0.00 

77, 

3 

13 

60 

0.00 

0.00 

74, 

3 

U 

30 

0.00 

0.00 

71, 

3 

16 

60 

0.00 

0.00 

6ft, 

3 

15 

30 

0.00 

0.00 

65 

3 

15 

60 

0.00 

0.00 

63, 

3 

16 

30 

0.00 

0.00 

60, 

3 

16 

60 

0.00 

o.oo 

5ft, 

3 

1  7 

30 

0.00 

0.00 

55, 

3 

17 

60 

0.00 

0.00 

53, 

3 

1* 

30 

0.00 

0.00 

51 

3 

1  6 

60 

0.00 

0.00 

49. 

3 

19 

30 

0.00 

0.00 

47 

3 

1* 

60 

0.00 

0.00 

45 

3 

20 

30 

0.00 

0.00 

43 

3 

20 

60 

0.00 

0.00 

42 

3 

21 

30 

0.00 

0.00 

40 

3 

21 

60 

0.00 

0.00 

38 

3 

22 

30 

0.00 

0.00 

37 

3 

22 

60 

0.00 

0.00 

35 

3 

23 

30 

0.00 

0.00 

34 

J 

23 

60 

0.00 

0.00 

33 

SUN 

23.62 

20.51 

198703 

PEAK 

6-hOUR 

24-mOUR 

72-HOUfi 

total 

VOLUME 

CF5 

12035. 

9575. 

3772. 

1300. 

19877*. 

INOES 

13.2* 

20.95 

23.00 

23.00 

AC-FT 

4750. 

7486. 

8218. 

8218. 

RUNOFF  MULTIPLIED 

07  .50 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

1  . 

1  . 

1 . 

1. 

1 . 

3. 

11. 

d  7  • 

S2. 

3ft. 

130. 

177. 

224. 

26?  . 

303. 

335  • 

361. 

401  . 

480.  • 

621  . 

837. 

1135. 

1509. 

1968. 

2620. 

3366. 

4145. 

4883. 

3494. 

5893. 

6013. 

5847. 

544*.  , 

4*24. 

4364. 

3»01 . 

3269. 

2801  . 

2402. 

2062. 

1  773. 

15^/. 

1  J  1 5  . 

1132. 

*74  . 

436. 

715. 

610. 

580  . 

557. 

535. 

514. 

49J. 

‘♦74, 

455. 

437. 

419. 

403. 

387. 

371. 

357. 

342. 

329. 

316. 

303. 

2*1. 

280. 

26* . 

258. 

248. 

238. 

22ft. 

219. 

211. 

202. 

194. 

1S6. 

17*. 

172. 

165. 

15*. 

152. 

1  46  • 

1  4  0  • 

135. 

129. 

124. 

119. 

115. 

1 10. 

106. 

101  . 

97. 

94  . 

*0. 

06. 

83. 

00. 

76. 

73. 

70. 

68  . 

65. 

62. 

60. 

50. 

55. 

53. 

51 . 

49. 

47. 

45. 

43. 

42. 

40. 

38. 

37. 

35. 

34. 

33. 

31. 

30. 

29. 

20. 

27. 

26. 

25. 

24. 

23. 

22. 

21, 

20. 

19. 

10. 

18. 

17. 

16. 

PEAK 

6-hOUP 

24-mGUP 

72-HOUR 

TOTAL 

VOLUME 

CFS 

601b. 

4787. 

188b. 

690. 

*9390, 

INCHES 

6.65 

10.48 

11.50 

1  1.50 

4C-FT 

2375. 

3743. 

410*. 

4109. 

^TOWAC-h*  136/. 

OUTFIT**  0. 


htowogpaph  routing 


*ESt'f<VOrP  ^OOT  rNG-~*«  ILES  *060  CAM 


ISTAQ 

IC0“R 

ieccn 

I  TAPE 

JPLT  WPB  T 

[Name 

0 

1 

0 

0 

0  0 

1 

MOLTING  cata 

(JLOSS 

CLOSS 

AVG 

IRES  ISAME 

0.0 

0.000 

0.00 

1  0 

NS  TPS 

NSTOL 

LAG 

AMSKK 

A  T*K 

STORA 

1 

0 

0 

0.000 

0.000  0.000 

-1. 

1500. 

1  7  l  S  . 

1*25. 

219*. 

2350. 

2560. 

11. 

J63. 

*80. 

2150. 

JIO*. 

5403. 

TIME 
0  30 


60 

1  JO 
1  60 
£  30 

2  oO 
J  JO 

3  60 
6  JO 
*♦  60 
s  >0 
6  »4 


tOP  S T OP 
1 3*0. 
I  3*0. 
1  3*0. 
1  3*0. 
L  1*0. 
13*0. 
13*0. 
1  3*0  . 
l  1*0. 
1  1*0. 
I  1*0. 
I  1*0. 
t  »-.o# 


AVG  IN 
£ 

£ 

£ 

£ 

£ 

£ 

£ 


tOP 


OUT 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

i: 
2. 
2. 
2. 
2  . 


2  775.  2**0 . 

0*ft4.  11636. 


1200  . 
1*3*2. 


6 


/ 


i 


1 

7 

30 

1391  . 

19. 

1 

7 

50 

1393. 

40  . 

1 

9 

30 

1395. 

70. 

1 

8 

60 

1«00  . 

109. 

9 

30 

1406  , 

154. 

9 

60 

1  4  1  4  . 

201  . 

10 

30 

1  424  . 

24b. 

i  a 

oO 

1434. 

28b. 

1 1 

30 

1449  . 

319. 

L  1 

60 

1463. 

348. 

\  ? 

30 

1478. 

381  . 

12 

60 

1496. 

440. 

L.i 

30 

1518. 

551 . 

1  ) 

60 

1545. 

729, 

14 

30 

1581  . 

986. 

l  4 

60 

1628  . 

1322. 

lb 

30 

1689. 

1749. 

lb 

60 

1  767. 

2304. 

1 

16 

30 

1963. 

2993. 

1 

i  O 

oO 

197  7  . 

3756. 

1 

1  7 

30 

2102. 

4514. 

1 

l  / 

60 

2232. 

5139. 

] 

19 

30 

2  353. 

5694  . 

] 

19 

60 

2*43. 

5955. 

1 

19 

30 

2507. 

5932. 

1 

19 

60 

2535. 

564b. 

1 

20 

30 

2537. 

5194. 

1 

20 

60 

2520  . 

4644  . 

1 

2  1 

30 

2*50. 

4083. 

1 

21 

60 

2453. 

3535. 

1 

e.  2 

30 

2412. 

303^ . 

1 

c  2 

60 

2372. 

2601  . 

l 

c  J 

30 

2333. 

2232. 

1 

2  3 

60 

2294. 

1918. 

2 

a 

30 

2253. 

1650. 

{ 

0 

60 

2214. 

1421  . 

2 

l 

30 

2175. 

1224. 

£. 

2 

i 

60 

30 

2137. 

2100. 

1053. 

905. 

c 

2 

oO 

2063. 

77b. 

c 

.1 

30 

663. 

c 

J 

60 

1997. 

595, 

2 

4 

30 

1969. 

569. 

l 

*4 

aO 

1045. 

546. 

l 

s 

30 

1924. 

524  . 

2 

b 

60 

1906. 

503. 

2 

6 

30 

l»ee. 

483. 

2 

6 

60 

1872. 

464  . 

2 

7 

30 

1857. 

446. 

2 

7 

60 

1843. 

428. 

c 

d 

30 

1830  . 

411. 

c 

9 

60 

1818. 

395. 

2 

9 

JO 

1807. 

374, 

c 

9 

60 

1796. 

36*. 

2 

10 

30 

1796. 

350  . 

c 

10 

60 

1  7  77  . 

336. 

c 

1  l 

30 

1768. 

322. 

2 

1  1 

60 

1760  . 

310, 

c 

1 2 

30 

1752. 

29  7. 

2 

12 

60 

1745. 

28b. 

2 

1  J 

30 

1  738  . 

2  74, 

c 

1  J 

60 

1731  . 

263. 

c 

1  4 

30 

\  725. 

253, 

2 

l* 

60 

1719. 

243. 

2 

lb 

30 

1714. 

233. 

2 

lb 

60 

1708. 

224, 

2 

2 

lb 

lb 

30 

60 

IHJ: 

215. 

206, 

2 

i  r 

30 

1642. 

1  9<J  . 

c 

l  / 

60 

1686. 

190. 

IH 

30 

164J  . 

183, 

2 

Id 

60 

1676. 

175. 

c 

19 

30 

1671  . 

I6e  . 

2 

l* 

60 

1666. 

162. 

2 

20 

30 

J66Q. 

155. 

€ 

20 

60 

1655. 

149. 

C 

c  1 

JO 

165  1  . 

143. 

2 

c\ 

6  0 

138. 

2 

22 

JO 

1641  . 

138. 

2 

22 

60 

1636  . 

127. 

2 

2  J 

30 

16J2. 

122. 

2 

2  \ 

60 

1624  . 

117, 

0 

30 

1623. 

112. 

0 

60 

1619. 

108. 

1 

jrt 

161*.  . 

10* 

1 

6  0 

1*  l  l  . 

i-4 

*V 

16')  /. 

96 

I*  /  1 


2. 

2. 

2. 

3. 

3. 


3 

3 

30 

1600. 

88. 

174. 

3 

3 

60 

1596. 

85. 

168. 

3 

H 

30 

1593. 

61  . 

163. 

3 

4 

oO 

1569. 

73. 

157. 

3 

5 

30 

1566. 

75. 

152. 

i 

5 

60 

i  563  • 

72. 

146. 

3 

6 

30 

1560. 

69. 

141. 

3 

6 

60 

1977. 

6b. 

136. 

3 

7 

30 

1574. 

64. 

132. 

3 

7 

60 

1571  . 

61. 

127. 

3 

8 

30 

1560. 

59. 

123. 

3 

8 

60 

1566. 

56. 

11S. 

3 

9 

30 

1563. 

54. 

114. 

3 

9 

bO 

1560  . 

52. 

no. 

T 

,0 

30 

1556. 

50. 

106. 

3 

10 

oO 

1556. 

48, 

102. 

3 

1 1 

30 

1554. 

46. 

99. 

3 

LI 

60 

1551. 

44. 

95. 

12 

30 

1949. 

42. 

92. 

3 

12 

60 

1547. 

4  1  , 

88. 

3 

L3 

30 

1545. 

39. 

65. 

3 

13 

60 

1543. 

36. 

62. 

3 

L  4 

30 

1542. 

3b. 

79. 

3 

Lh 

60 

1540. 

35. 

7b. 

3 

LS 

30 

1536. 

33. 

73. 

3 

5 

60 

1536. 

32. 

71. 

3 

b 

30 

1535. 

31. 

68. 

3 

6 

60 

1533. 

29. 

65. 

*»  ’ 

7 

30 

1332. 

2tt. 

63. 

3  i 

7 

60 

1530. 

27. 

61. 

3  : 

8 

30 

1529. 

26. 

58. 

3 

8 

60 

1528. 

25. 

56. 

3 

9 

30 

1526. 

24. 

54. 

*» 

19 

60 

1525. 

23. 

52. 

3 

EO 

30 

1524. 

22. 

50. 

3  20 

60 

1523. 

21. 

48. 

3  21 

30 

1922. 

20. 

46. 

t  ; 

n 

60 

1521. 

20. 

45. 

3  ; 

E2 

30 

1520. 

15. 

43. 

3  22 

bO 

1519. 

16. 

41. 

3  , 

23 

30 

1516. 

17. 

40. 

3  , 

23 

bO 

1517. 

17. 

38. 

SUM 

96341  . 

PEAK 

6-HOUR 

24-HCUR 

72-HOUR 

TOTAL  VOLUME 

CFS 

5146. 

4057, 

1783. 

669. 

96341 , 

INCHES 

5.69 

9.90 

11.15 

11.1* 

AC-FT 

2033. 

3539. 

3983. 

3983, 

RUNOFF  SUMMARY*  AVERAGE  FLO« 


PEAK 

6018. 

SI«8. 


6-HCUP  24-HOUW 
4787.  1886. 

4097.  1783. 


AREA 
6 .70 
b.  70 


HYDRQGRAPH  at 

routed  ro 


l 

0 


72-POUR 

690. 

b69. 


END 

DATE 

FILMED 

8  -85 


